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JANUARY, 1825. 


Article I. 

Memoir illustrative qf n general Geological Map of the principal 

Mountain Chains of Europe. By the Rev. W, D. Conybeare, 

FRS. &c. (With ct Plate.*) 

(To the Editor of the Annals of Philosophy.) 

SIR, 

So rapid bas been the progress of geological science within 
the last ten years (since its cultivators, abandoning the idle endea¬ 
vour to constritct theories without data, have confined them¬ 
selves to the only true path of philosophy, that of inductive 
observation), that while at the beginning of this period, amidst 
volumes of speculation, no accurate description of a single coun¬ 
try could be found, a physical map of the entire extent of 
Europe may now be confidently anticipated at no distant day. 
The labours of Buckland, Ebel, Freisleben, Raumer, and more 
especially the highly important work of Beudant*!- on Hungaiy, 
and the memoir of Mr. Strangways on Russia, have already 
accumulated a vast store of valuable materials, to which a few 
months will probably add a geological map of France by Oma- 
lius d’Halloy, and of Germany by von Buch together, as it is 

* The map is partly copied from one in Ebel’s Ban die Erde. 

This is at present known in this country only by a few unconnected extracts; tt 
full analysis ought to be given in some of our scientific journals. I have no hesitation 
in pronouncing it the most important geological work which continental science has y«t 
produced. 

t While this memoir was passing through the press, I have rec^ve^ the four fint, 
numbers of a very able geological work now pumishing periodically in Clena8,Ay by 

New Series, vol. v. , b 
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ratively low, the secondary formations (those at least which suc¬ 
ceed the carboniferous series), are nearly horizontal, and appear 
to have suffered little derangement, with a few local and liaiited 
exceptions, such as are presented b'^ the vertical chalk, &c. of the 
Isle of Wight. The distinction, therefore, of inclined and hori- 
iOiflaV^r floctz* rocks, does not express any inherent character 
in the rOcks themselves, as deducible from their relative anti¬ 
quity (any further tlian that the phenomena must induce us to 
consider the primitive chains as the scenes of the greatest and 
most general convulsions), but it depends merely on the circum¬ 
stance of contiguity to the principal chains. 

On the importance of these observations to geological theory, 
and the support they afford to the hypothesis of the elevation of 
the mountain chains, it is needless to insist. 

I proceed to trace these principal chains in order, beginning 
from the north. 

(A.) Finland and Scandinavia. 

These countries, though not included in the map, must yet be 
noticed, in order to convey a complete idea of the chains bound¬ 
ing the great central basin of Europe. 

They are almost exclusively occupied by primitive rocks, 
among which gneiss predominates, and characterises the lowest 
members. Granite is of less common occurrence, and alternates 
. with the gneiss. Mica slate succeeds, on which granite again 
reposes. Transition rocks, principally limestone, containing the 
same organic remains with that of Dudley, in Staffordshire, 
skirt the primitive district on the southern shore of the gulf of 
Finland, in the Baltic islands of Gothland, Oeland, and Born¬ 
holm, and in the Scandinavian provinces of Gothland, Dalecarlia, 
Nerike, Jemtland, and the vicinity of Christiania; in the latter 
locality, a plienoraenon of the greatest geological interest occurs ; 
for here the transition limestone is covered by old ? red sand¬ 
stone conglomerate, on which reposes a porphyritic formation of 
various character, passing at one extremity into decided granite, 
possessing all the characters of that formation ; and on the other, 
into basalt and wacke equally well marked. This repetition of 
granite as a comparatively recent formation covering those of 
transition, and its association with rocks, to which a great and 
increasing majority of geologists (increasing, it may be added, 
with the extension of the science itself, and almost with its 
existence as a science of accurate ’Observation), concur in 
assigning an igneous origin, is one of the most important facts yet 
contributed towards the foundation of a secure theory. 

* It has been objected to my remarks on the term floetz, as synonymous with hori¬ 
zontal, that it is really synonymous witli stratified. 1 cannot, however, apprehend that 
it is used in the latter sense by the Wemerians ; since in this case I miist suppose them 
to apply as ^ distinguishing epithet to the secondary series, a character equally belong¬ 
ing to the majority of transition dbd prinoitive rocks { an absurdity which 1 do not wi^i 
tosnipute to them. 
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(.) Scotland — Ireland— England. 

The chains traversing the Shetland isles and the Scotch high¬ 
lands and Hebribes, may be,•perhaps, regarded as continuations 
of the Scandinavian range. 

Mica slate is here the predominant rock: granite, ho^vovc'r,. 
forms the nucleus of several mountains. The phenomena exhi¬ 
bited by the junctions of the granite, and the veins sent off by it 
into the incumbent rocks, have been here minutely studied, and 
accurately described. The only writers who have yet given 
precise accounts of this district (Drs. Mac Culloch and Bone), 
concur in favouring the hypothesis which ascribes to the granite 
an igneous origin.*' 

A very narrow zone of -transition slate separates this chain 
from the great central valley of Scotland occupied by the carbo¬ 
niferous series. 

The highland chains of mica slate after expiring against the* 
Irish channel in the peninsula of Kirtire, appear to be resumed 
on the opposite side in the north-east angle of Antrim ; and 
though concealed for an interval by the overlying rocks of the 
basaltic area, re-emerge beyond them in the west of Derry, and 
occupy nearly the whole of Donegal, the structure of these 
countries exactly corresponding with that of the Scotch high¬ 
lands. Donegal Bay for a time interrupts the continuity of the 
chain; but beyond that Bay, the primitive mountains of Sligo,' 
Mayo, and Connemara, or Western Galway, must be regarded 
as its prolongation. 

A second chain of mountains parallel to the former traverses 
the south of Scotland skirting on that side the great carboniferous 
valley, and forming the natural boundary between this country 
and England. Jt is known by the name of the lead hills in its 
central and highest part; the Pentlands, &c. forming branches of 
it. It consists principally of transition slate, through which gra¬ 
nitic nuclei emerge in several groupes; and may be characterised 
from the northern chain by the absence of mica slate. 

This chain also may be traced in its prolongation on the oppo¬ 
site coast of the Irish channel; its abrupted ends appearing on 
each side of the usual passage across that channel from I^ortpa- 
trick to Donaghadee. In Ireland it extends from Down, into 
Longford, retaining the characters already mentioned; the 
Mourne Mountains, a granitic nucleus, here constitute its prin¬ 
cipal summits. 

The southern chains of Ireland may be more conveniently 
enumerated after those of Wales. 

The small group of mountains containing the lakes of West- 

* I desire to be here considered as only faithfully reporting the opinions of others, 
although I readily acknowledge myself strongly influenced by the concurrent testimony 
of almost every late and minute observer of such dtetricts, and can hardly record ‘their ' 
evidence without feeling myself convinced by it. 
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moreland and Cumberland is the next which jfresents itself in 
advancing to the south. Granite is here of confined and limited 
occurrence; various rocks of the greenstone family and transi¬ 
tion slate predominate; transition limestone occurs associated 
with the slate. 

’** Til6''central chain of the Isle of Man lying midway between 
this group and ’the Irish coast is also composed principally of 
transition slate. 

The mountains of North Wales, including the northern half of 
South Wales, are like those of Cumberland, composed of transi¬ 
tion slate, and many varieties of greenstone rocks 

The Isle of Anglesea presents, in addition to these, chlorite 
slate, serpentine, quartz rock, and granite. The granite is 
described by Mr. Ilenslow, who has ‘’given a most elaborate and 
interesting account of this island as presenting the strongest 
evidence of igneous origin; and having been formed, in one 
instance at least, by the fusion of old red sandstone in situ. 

A zone of transition limestone skirts the east of the Welch 
chains in their course through Shropshire. 

On the south-east of the Welch chains lies the detached 
group of the Malvern hills, consisting of a protruding range of 
sienitic rocks flanked on the west by transitit>ii limestone, dip¬ 
ping rapidly in that direction, and appesning, according to Mr. 

. Horner, as if elevated by the protrusion of tlie sienitic mass on 
which they repose. 

In the centre of England another group of sienitic and green¬ 
stone rocks starts up rn the midst of the secondary deposits con¬ 
stituting the ranges and tors of Charnwood Forest, in beicester- 
shircj. Tlie coal measures, 8cc. in approaching tins group, art; 
inucli disturbed and elevated. Sonic slate rocks here accompany 
the sicnite. 

The coasts of Ireland opposite to-the Welch, to which we may 
next ])rocced, present in the Wicklow rnountains a fuller develop¬ 
ment of the usual primitive series, mica slate, gneiss, &c. than the 
chains last described. The granite here forms lower mountains 
j)rincipally on the western side of the chain, and extends into the 
idains at their base, mica slate constituting the loftiest summits. 
Transition slate, greenstone, and quartz rock, occur on the east¬ 
ern border. This chain prolongs itself to (he south-west (lirough 
Wexford, Cork, and Kerry, where it skirts the lakes of Kiilarney, 
but in the two latter counties, transition ro(“ks almost exclusively 
occupy it. Through its whole extent it forms a zone running 
parallel to the soutli-eastern and southern coast of Ireland ; aiul 
it is a remarkable circumstance, that many rivers rising beyond 

* I now use the torm^only as a {teiieral doscvijition of an extended class of rocks in 
C'adcr Idris, the Arraus, &c. and do not cuter into the more miniUe details lately piih- 
lisl)cd in the Atimth concerning the Snowdonian range. 
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.. this zone in the interior cross its chains by transverse valleys in 
^order to reach the sea. Such is the condition of the Barrow, 
the Suire, and the Black water. 

TJie veins branching off ffom the granite of the Wicklow 
mountains are well displayed on the coast. 

The eastern portion of these chains has been excellently- 
described by Mr. Weaver. 

The Ocrinian chain of Devonshire and Cornwall, is the last 
which remains to be noticed in the British isles. It extends 
from Bxmoor to the Land’s End. It exhibits, 1 . A. series of 
granitic nuclei, of which tlie loftiest and most extensive is the 
mountain plain of Dartmoor. The granite ramifies into the 
incumbent slates, and the slate for a short distance from its 
junction assumes an appeirance approaching to gneiss, which 
the Huttonians have considered as an alteration induced by the 
contiguity of a heated mass. 2. Slates of a doubtful character 
and a^ra (that is, whether primitive or transition) succeed,* 
abounding in metalliferous veins, and traversed by porphyritic 
dykes. 3. Slates decidedly of transition associated with granu¬ 
lar greywacke, transition limestone and greenstone occupy the 
exterior of tlie groupe. Serpentine rocks also occur (in one 
tract very extensively) probably as members of the decided tran¬ 
sition series. The Ocrinian chain, like those of England gene¬ 
rally, is destitute of gneiss and mica slate. 

Janidy Island, situated ojiposite the northern coast of this ' 
chain in the middle of the Bristol channel, is a mass of granite 

(O.) Norman Isles, and North Western I'rance. 

The Norman isles, which may almost be considered as a con¬ 
necting link between tlie similarly constituted countries of Corn¬ 
wall and the C?>tentiii, are principally granitic. 1. Guernsey 
presents granite and gianitelle in the northern, and gneiss in the 
southeni division. 2. .levsey in its higher and northern traci: 
consists of granite, in its southern and lower of slate reposing on 
it. 3. Ahh'rney has on tlie south-west clifis of porphyry, on the 
north-east low shores of a grit formed I’roni granitic detritus. 
4. Sereq oxliibits trap rocks on the west, and sienite on the 
south.—(ISee account of these isles by Dr. Mac Chtlloch,* Geol. 
Trans, vol. i.) 

Chains of' Breto'^ne. and Ini Vendee. —'I’hese appear in the 
nature of their couf,tit.nent rocks and nuitalliferous deposits to 
bear a near resemblance to the Cornish chains. In the Cotentin 
the granite appears in some places decidedly to rest upon the clay 
slate; both these rocks alternating with quartz rock, ptnpli^ry, 
and sienite. Much, if not all, of this clay slate is evidently that 
of transition; in the shal’ts of the argentiferous; lead mine of lluel 
Coat tercbratul-.e (spirifene ?)have been found in it, and at Angers, 
trilobites occur. In ba Vendee, the* granitic rocks*appear to • 
predominate. A line dravvp hum Cherbojirg by Aleiicon, 
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Angers, and Fontenay, to Sables d’Olonne, #ill indicate the 
eastern boundary of those chains which extend westward to the 
Atlantic. The Loire, however, br|:aks through their line in its 
course to the sea, and where they open to give it passage, a small 
coal basin reposes against them. 

(D.) Central Group of France, 

The primitive rocks, after plunging for a short interval beneath 
the secondary calcareous beds, reappear in great force in the 
central regions of France, constituting an extensive body of 
mountains, sending out various ramifications between the 
sources of the Loire, the Garonne, and their tributary streams, 
being bounded on the east by the Rhone; and occupying the 
greater portion of the departments, tiautc Vienne, Creuse, Cor- 
reze, Puy de Dome, Cantal, Loire, Haute Loire, Rhone, I.ozerre. 
^Viewed generally, this group presents a vast inclined plain rising 
gradually from NR to SW, in which last direction is its 
principal and highest chain, that of the Cevennes. Granite 
IS the predominant rock in this vast mountain plain, slates 
appearing to be of rare occurrence. In the departments Puy de 
Dome, Cantal, Haute Loire, and Ardeche (including the ancient 
districts of Auvergne Forez Velay, and Vivarais), ridges and 
conical peaks of basalt, of Trachyte, and of volcanic scoriae, are 
. superimposed on the elevated granitic plain, and constitute the 
loftiest summits of this group. Similar peaks are also scattered 
over the more recent deposits contiguous to the primitive chains. 
Many of these peaks contain regular craters, and streams of 
undoubted lava may be traced from them. Many of the valleys 
descending from this mountain group contain deposits belonging 
to the coal formation reposing against the primitive chain, 
sometimes also the tertiary deposits from upfiUihgs in the valley. 
The north-eastern branch of these ridges (called the Beaujolais 
mountains) extends between the Loire .and the Rhone as tar as 
the district of Morvan on the north of Autun, where the oolitic 
chains of the Cotib d’Or overlie and abut against the granite. 

The chains above described approach on the SE towards the 
Pyrenees, leaving but a narrow interval along which the great 
Canal de Languedoc is conducted; but on the SW, the broad 
basin of the Garonne is interposed betw'een them, exhibiting the 
regular series of secondary formations, from the new red sand- 
tone to the tertiary beds. 

(E.) Pyrennees. 

The Pyrennees consist, according to Raymond, of five parallel 
zones ; namely, a central zone of granite bounded by two schis¬ 
tose zones, which are in turn succeeded by the exterior calcare¬ 
ous chains; the granitic axis, however, does not, as is usual in 
mountain chains, form tHe loftiest crest; but, though towering 
above the collateral chains on the side of France, is itself over- 
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topped by the Ichistose, and still more by- the calcareous baud 
on the side of Spain; the latter forming the Tours de Marbore, 
Mont Perdu, and all the Icd'tiest summits of these mountains. 
What renders this circumstance more remarkable is, that this 
limestone appears from its organic remains, (Echini and Alcyo- 
nia), to be ot comparatively recent formation. The specimens I 
have seen approach nearly to those varieties' of the younger 
alpine limestone now generally considered as coeval with the 
green sand formation of England. I have been favoured with 
the sight of a very interesting letter from Dr. Boue, who has 
recently examined this chain; he observes that it is entirely 
transition (transition slate and limestones, and marie), through 
which, in various places, granitic masses protrude, occasionally 
surrounded by gneiss and mica slate ; these latter rocks appear¬ 
ing as they recede from the granite to pass into clay slate. He 
adds that the various phenomena which have been alleged ir> 
proof of the igneous origin of granite (granitic veins, fragments 
of slate imbedded in the granitic masses, the elevation, contor¬ 
tion, and dislocation, of the slates, together with their altered 
character near the point of contact, &,c.), are here displayed on 
the most remarkable scale, and with a clearness of evidence 
nearly amounting to demonstration. He is even of opinion that 
the slates called primitive may, in this instance at least, have 
been only transition slates altered by the igneous influence ; the- 
transition limestone, in like manner, becomes converted into 
granular limestone in approaching the granite. Great dykes of 
greenstone and syenite also traverse the slate ; when these are 
large, the limestones are in the same manner altered by their 
contact, and* may be seen at Pousac elevated and supported by 
them. (3n the north of the Pyrennean chain old rod sandstone 
and traces of mountain limestone occur, succeeded by new red 
sandstone with salt springs. 

(F.) Chains of the Middle Rhine, or the Vosges, the Black Forest, 
the Rergstrusse, or Odenwald, and the i^pessarl. 

Were we to pursue the course of the great chains forming the 
general boundary of the grand Fmropean basin, we ought^in the 
next place, to proceed to the Alps ; but within the limits of this 
basin there are several protruding primitive groupes, skirting in 
places the course of the Rhine, and effecting a kind of subdivi¬ 
sion between that part of the basin which lies in Northern 
France, and that of Central Germany. The first of these pro¬ 
truding groupes to be noticed are those which skirt the opposite 
sides of the great Valley of the Rhine in its central region below 
Basle ; namely, the Vosges, which rise on the left bank of the 
river above Colmar and the Black Forest, or Schvvartzwald on 
the right bank. ^ • 

The Vosges exhibit granite, transition slate, limestone, and 
porphyry. The greywacke near its contact with the porphyry 
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is, according to Dr. Bou^, much altered, and* the Umestonei 
under the same circumstances, assumes a granular character. 
Traces of coal occur on the border^ of this chain in some places 
on the E and S, and a conglomerate, probably belonging to the 
newer red sandstone, often overlies and abuts upon the primitive 
rocks in surrounding the chain. 

The intermediate Valley of the Rhine between these mountains 
and the opposite group of the Black Forest, is principally occu¬ 
pied by formations of the tertiary order. 


The Black Forest. —^This range extends near the right bank of 
the Rhine from Basle to Rastadt; it rises gradually from the E, 
and breaks down with a steep escarpment to the W. Granite 
is the prevailing rock, occasionally associated with gneiss. A 
•porphyritic formation sometimes rests on the granite, and forms 
summits. On the eastern slope, the range is covered by the 
overlying red sandstone. The Odenwald rises in the prolonga¬ 
tion of the same line between Heidelberg and Darmstadt; its 
constitution is exactly similar. Tlie Spessart is a small insu¬ 
lated granitic group, almost close to the T*1E end of the Oden¬ 
wald. 

(G.) Chain of the Bower Rhine, or Slate Mounltiins of the 
Ardennes, Fijfek, and Rhingau. 

Tins is a district of low mountains exclusively occuj)ied by 
transition rocks (i. e. greywucke, grcyw’acke slate, and transition 
limestone), extending from the Meuse above its juinition with 
the Sambre, across the Rhine below Mayenccto Marburg. This 
chain is familiar to every continental traveller on account of the 
magnificent defile which opens directly across it to give passage 
to the rapid waters of the Rlune between Bingen and Bunn; an 
extensive and decided volcanic tlistrict partially overlies tlie tran¬ 
sition rocks above Bonn. On the left bank of the river is a 
region presenting plains covered with ashes, from which rise 
some low but well defined craters ; on the right are the trachytic 
and basaltic simnnits of the Siebengebevge. This schistose 
chain is skirted on the N by the formations of old red sandstone, 
moimtaiu limestone, and coal; on the S also, the mountain lime¬ 
stone occasionally appears ; but the new red saudstoiie generally 
overlies the transition rocks immediately. 

(II.) The Hartz, 

This is the last of the insulated and protruding groups wc shall 
have occasion to notice. 

It exhibits granitic summits : but no gneiss or mica slate has 
yet. been found in situ. The granite is succeeded by clay slate, 
and the usual transition series. The coal formation rests ajiainst 
lire transition scries, and is lolloivved by the new red sundstoixc 
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cons^lomcrate o!- rothe todteliegende,* on which the cupriferoua 
slaty limestones, coeval with our magnesian series, repose. 

(T.)p The Alps. 

Having surveyed the detached groups described in the preced¬ 
ing paragra[)lis, we may now resume our account of the principal 
cliain, wliere it displays itself with the greatest magniticence in 
the colossal summits of the Alps : the older rocks constituting 
this chain first emerge from beneath the more recent calcareous 
chains of the Apennine in the north-west extremity of Italy. 
The first traces of the primitive rocks appear on tlie borders of 
Tuscany and Liguria. Serpentine is liere the prevailing rock. 
In Tuscany this forms only low hills, but in Eastern Liguria, it 
constitutes the nucleus of the mountain chains, which are still 
called the Apennine. Gneiss and micaslate also occur ; granite 
is rather rare, but beautiful varieties of primitive limestone are 
tjunrried in several places. It is not, however, till after passing 
Genoa that th«'name or character of the true Alps begins : here 
that portion of them calleil the Maritime Alps oveihangs tlie 
coast of the Gulf. The primitive rocks appear to skirt the 
shore for about half the distance between Genoa and Nice, when 

* All the maps and descriptions of the Harta concur in proving this order of superpo¬ 
sition ^ which has been controverted by fllr. AVeaver), with regard to ^rcal ami prin-m 
cipul»!aXX of Hu: rol/ir /oillHif^rudf. My liigh respect for niy opponent in this contro-. 
versy, and a general hatred of dis])ute, arising from reverence for the Itucoiiian j>rc- 
cept, cordi ct ciir:c sit non disputaJido adversariuni sed opere naturain vincerc,” make 
me reluctant to misemploy my time in such discussions; but since a correct view of tlie 
relations of this rock forms an essential point in the identification of tlie Jiritisli and con¬ 
tinental series, 1 pledge myself in a short time to prove distinctively that Frei.slehen 
does exjiressly recognise the rothe todtliegendc as a distinct formation from that of the 
carboniferous rocks; and to establish tlie sujierposition above given by cojiics of the 
maps and sections of tlic districts in which the rotheliegende occurs, pointing out at the 
same time the source'of the confusion whicli has occurred. 

From the perusal of Keferstein’s memoirs on < icriiuiny, wliile this note was passing 
through the jire.ss, I find the most complete confirmation of tliis opinion, tlie rothelit; 
gende is unil'ormly described as npoxin^ on tlie porjihyry and eoal formation. It is 
necessary, however, to advert to a source of confusion which might otherwise arise, from 
a imiliKil niiscoiieeption of each others nomenclature, between the fjcrman and j'Jnglish 
geologists; the series of rocks being, as is agreed between both parties, 1. (.!oal. ‘2. For- 
pliyry. .‘1. lied sainh,fone eonglomevate (rothe todteliegende or rother saiulsteiii); 
4. liimestonc vc}>resenting geclogically our magnesian lime (alpen kalkstein of Kefer- 
stein); A'ariegated marie with salt and gyps (Inmter sandstein). 'i’he Fni|Iish geo¬ 
logist:' have been in the habit of treating No. .‘i, 1, :ind h, :is includc’d uiidor oi;^- great 
fonnatio!’, to wliich they have aj)])licd the name, new reel sandstone, in order to distin- 
gtiish it from the older <piar(/()se conglomerate whieli underlies the great limestone form¬ 
ation supporting the eoal, a rock, generalh'reckoned by the eontimaital geologists (parti- 
cidarly by llaviiiier, and by I»eud;tnt in his excellent woik on Hungary) among the 
transition se; ics. 

Henec the Fnglish writers use indifferently tlie s.'uuc terms for the rother sandstein 
Sind the hunter satuhstein—a circumstance which Inis led Kelerstein in one itist.uice to 
helii've, tluit a difference as to fsict existed between himself and JJuckland, wherein 
truth a diflerence of nonienchiture was alone concerned. 

In Fngland, tlic magnesian limestone being of limited occu*rcncc, this mode of view¬ 
ing the subject is sufficiently precise; hut it will he necessary in order to prevent the 
■recurrence of tliese misuioleisia’idlrgs to hanioc i.»’ for the future wilR the (teilnail • 
ivriters, and to s])e.ik ot‘ the ihi’i'v forniatiou.s as di.>iiMct, lliougli yet as appertaiwing to 
one great Older, llnil, namely, of the new-.ror salitlrous sandstone. 
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they trend inland, and are succeeded by secondary hills. The 
Alps, which may be said to expire on tne side of Italy, appear 
rather to be continued as to their gceological constitution in the 
primitive chains of Corsica and Sardinia, situated directly oppo¬ 
site the termination of the Maritime Alps against the coast, and 
in the line of their prolongation. 

From the Gulf of Genoa, the Alps pursue their course first to 
the NNW, through Piedmont and Savoy ; then turning suddenly 
to theE through Swisserland, the Tyrol, andStiria. The primitive 
and transition chains have together an average breadth of 
between 60 and 60 miles. These are succeeded by exterior 
zones of limestone, principally coeval with the magnesian lime¬ 
stone and oolitic series, the carboniferous series being apparently 
absent,* or at most of very limited occurrence. The beds of the 
Alpine rocks where these are stratified are generally vertical; 
«the bordering chains exhibit marks ef the greatest disturbance, 
their strata being contorted and dislocated. Thus on the north 
all the recent calcareous chains appear to dip towards, instead 
of rising against, the central and primitive ridges. The three 
following sections taken from Ebel will give a general idea of 
the distribution of the older rocks in the Swiss portion of the 
Alps: 

1. Over the Honhomme and Mount Cenis. 

Clayslate (Sallenche). 

Micaslate and gneiss. 

Primitive limestone and clayslate. 

Gneiss, granite, micaslate, hornblende slate 
(the Bonhomme). 

Primitive limestone. 

Gneiss and micaslate. 

Primitive limestone and gypsum. 

Unexplored interval along the upper valley of 
the Isere. 

Primitive limestone and gypsum. 

Primitive limestone and micaslate (Mount 
Cenis). 

Gneiss. 

Clayslate. 

Serpentine. 

Granite. 

Serpentine. 

2 . Over Great St. Bernhard, 

Compact felspar and slaty sienite. 

Greywacke slate. 

Compact felspar and slaty sienite. 

* Ml. de la BeiAe has, however, noticed traces of the coal formation in Ae Col. d* 
Baume. 
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Primitive limestone. 

Micaslate and granite 

Primitive limestone and gypsum. 

Gneiss. • 

Primitive limestone. 

Gneiss and micaslate (Great St. Bernhard). 

Primitive limestone and micaslate. 

Primitive limestone and talcose rocks. 

Gneiss. 

Primitive limestone. 

Hornblende, slate, and serpentine. 

3. Over St. Gotkard. 

Gneiss. • 

Gneiss and granite. 

Primitive limestone and gypsum. 

Gneiss, granite, and micaslate (St. Gothard). 

Hornblende, slate, and greenstone. 

Primitive limestone and gypsum. 

Gneiss. 

Granite and gneiss. 

Micaslate. 

According to Ebel’s map, the transition formations, grey- 
wackc, grcyu acke slate, and transition limestone, form a band of 
small comparative extent on the north of the Alps, the rest of 
the chain being primitive ; but, according to D’Aubuisson, Mr. 
Brochant considers much of the gneiss, micaslate, and serpentine, 
of the Alpine chains, as truly belonging to the transition series : 
the details a*rc given in the subjoined note.* 

• 

* ISf. Brochant, Profcsseiir de Mineralogie ct de Gfologie a TEcolc dcs Mines, alors 
^Uiblic a Mouticrs, dans la Tarentaise, en observant divers points de cette contr«?e, fut 
frappe de la multitude de breebes et de poudingues qui s’y trouvaient; il vit les roclies 
de CCS I’loiitagnes alterncr avec ces poudingues, et avec un terrain anthraciteux contenant 
des emprcinies vegetales. II cxposaces faits dans un menioire qu'il publia en ISOS, ct 
dans letpiel on nous montra, pour la prcinierc fois, des schistes-niicaces, des serpentines, 
dcs quart/, en rochcetdes calcaircs grenus, hors de la classe dcs terrains priinitifs, et pos- 
torieurs a Tcxistence des ctres organises. Ge menioire classique et fondament^, pour 
employer les expressions de M. dc Bucli, fait epo<][ue dans cettc partie de la science.** 

M. Brochant a poursuivi, dans les Alpes qui avoisinent la Tarentaise, les ^,onquetea 
qu’il venait dc faire aux formations intermediarcs, et il ne s’est arrete que d^ant le 
Mont-Blanc et les (rrandcs-Alpes, retenu par un rente dc consideration pour Icur 
ancienne prerogative dc primordialitey et par cette elevation qui les place su premier 
rang parmi les inontagnes de 1’Europe: mais sans desesperer qu’un jour de nouvelles 
decouvertes ou de nouvelles analogies neles iissent passer dans les terrains intermediares; 
et en retnarquant formellcment que lors nieme que ces hautes Alpes appartiendraient aux 
terrains primitifs, elles n’etaient separees, par aucunc interruption, du terrain intermn- 
diare de la Savoie, ct qu'il y avait continuite entre la formation de ces deux terrains : 
conclusion tres-importante, ct sur laquelle nous avons deji insistc. 

“ Je remarquerai id que lorsqu’cn ISUI, M. Brochant fit le memoire dont les conse¬ 
quences ont et6 adoptees par tous les min^ralogistcs, ce sav&nt manquait encore d*une 
partie dcs preuves qui les rendent aujourd’hui incontestablcs ; alors gn n*avaif pas 
encore trouv^ des coquilles dans les calcaires de la ^%rentaise. 

** Depuis les observations de M.de Brochant, dit M. de Buch, je commence*a croirc 
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In this map also a double zone of primitive linjestone is repre¬ 
sented pursuing its course with undeviating regularity on either 
side the axis of the chain. In the Tyrol, the secondary lime¬ 
stones encroach more on the primitive chains, which, thongli 
still of con.-^derable height, are tame in their features, and are 
more than rivalled in elevation, and far surpassed in grandeur, 
by the oolitic ranges. 

The steepest escarpment of the Alps is uniformly towards the 
Italian side. 

(K.) Chains snnoiinding the Tidsin (f JBohemia, the 

Jiohemcr Wo/d, the 'J'hininger Wnld^ the Ri'Zegchirge, the 

Reisengeherge, and the iiadefeageOerge. 

The central line of the Alps may, perhaps, be considered as 
prolonged by the primitive chain, which passes from Presburg to 
join the Carpathians ; but on tlie JN W of this line is a vast group 
^f ancii-nt chains, extending between Vienna and Dresden, com- 
jdetely enclosing the sources ol’ the Elbe, or the great basin of 
Jiohemia, and tlnis forming, as it were, a detached ring in I'ront 
of the general system. The lloliemer Wald, or liranches ct)n- 
nected with it, closes this basin on tlie and SE, ranging 
round the sources of the Elbe. On the N\V^ border, clayslate 
alternating with greenstone rocks prevails ; but in the ri;st of 
the chain, granitic rocks predominate. 

The Fichtelgeberge connects this side of the Boherner Wald 
with the Thiiringer Wald ; it exhibits granitic summits skirted 
by clayslate and greenstoire. The slate district is very extensive 
on the IST. 

The Thuringeiwald (a branch extending from the N\V of this 
primitive circle) exhibits granite, gneiss, .and micaslate, skirted 
on the S by the overlying deposits of rotlic todteliegende and 
cupriferous slaty limestone (our new red conglonn;rate, and 
magnesian limestone series). On the N, porphyritic rocks over¬ 
lying those of the coal formation occur. • 


quelc pneis monie, entre JMartifrny ct Saint-Maunce, que tons lus siii'jfnUcT.s poiulinj'ut's 
dela vallcetlc Tricnt justpi’ii VjJ»>rsinc, qiic Ics rochers (legiid.s entre JMartigny et .Saint- 
Itranchiez, appartieiinent au terrain ct lie snntpas priuiitits. tX’.s roclies 

sc rctroiii’ent dans tout le\'alais, quoique sans pnudtngucs.” 

The slate of Glaris, containinjj ttsh anti turtles, which has sometimes heen considered 
as transition, appears rather to hclons; to tlie sectindary rocks. 

1 am desirous to avail myself of tliis opportunity to correct an error f have inadver¬ 
tently committed in quoting a statement of Dr. Mac. Culloch’s on a subject nearly con¬ 
nected with this. In noticing his discovery of a calcareous formation containing organic 
remains underlying the gneiss, I have hastily used the term gryphite limestone, but the 
fossils observed were really orthoceratites: the whole sentence is also expressed too gene¬ 
rally, and without suilicieut precision. Instead of the 'brief clause “■ a gryphite lime¬ 
stone underlying gneiss in one of tlie Hebrides,” I ought to have written “ a limestone 
formation underlying gneiss in Garvttgh, the most northerly of the Hebrides, and in 
the shores of liOeh Eribol on the adjoining mainland, which at Kribol cfnUains a subor¬ 
dinate bed t)f calcareous sandstone, exhibiting traces of orthoceratites.” The IKictor has 
little- doubt tlf.it the associated hed* of the limestone will also be found to contain similar 
remains both at Eribol and in Garragli l.daiid. 
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The Erzegebtrge (forming the NW border of the Bohemian 
" basin) presents the same primitive rocks skirted by the transition 
series. Its ridge supports in many places insulated basaltic 
summits, which are also abuhdant on the Bohemian side, where 
in the Mittelwald between the Krzegeberge and the Eger, they 
repose on tertiary deposits containing lignite. Porphyritic rocks 
overlying coal abound on the N of this chain as in the Tliuringer- 
w’ald. 

The Ricsengeberge (a continuation of the Erzegeberge on the 
opposite side of the Elbe, forming the north-eastern border of 
the Bohemian basin) has a central granitic axis, skirted by 
gneiss sometimes including micaslate, by clayslate, and lastly, 
by transition rocks; The gneissy zone is most extensive on 
the north, and that of clayslate on the south, of the central 
range. Beyond the valley of the Neisse, the continuation 
of this chain (here principally composed of clayslate), assumes^ 
the nann; of the Sudetengeherge, and ranging round the 
district of Cllatz, unites itsedf with the slaty ridges proce eding 
from the B(,)hemcr\vald, thus completing the enclosure of the 
Bohemian basm(wliich, as we shall lun'eafter see, is occMipied by 
the carboniferous series, new red sandstone, tertiary, and basal¬ 
tic formations). The Valley of the Oder on the north, and of 
JMoraviu on the south, separate these chains tVoin those of the 
j)rol<mgati<m of Alps towards the Carpathians ranging hy 
Presburg. 

(L.) C (trjutihian Mouulams. 

These mountains range in a semicircle round Hungary from 
Preshurg, on the NV, to the neighbourhood of Belgrade on the E; 
the uucieut ’rocks, howtoan', art; not exhibited on the surface 
throughout the whole of this semicirch;, there being an interval 
near the middle of its course (above the sources of the river 
Theiss) in whiclr the older rocks only appear in patches bursting 
through an overlying suiulstone deposit. With this exception, 
however, which does not amomit to more tlian a sixth part of 
the whole semicircular range, the older formations are uninter¬ 
rupted. They present first a central granite, then granite, gneiss, 
and micaslate, alternating together. 3. Micaslate and cljyrslatc 
containing granular limestone. 4. Serpentine diallage jock 
(Euphotide) and greenstone porphyry. 5. Transition rocks. 

Having enclosed Transylvania by a rapid bend, the primitive 
chain crosses the Danube below Belgrade. 

It then appears to extend itself to the S, turning round to tlie 
E, and forming the chain of the Balkan or Mount Hicmus. 

(M.) Mount Balkan or llanins. 

T am not acquainted with any geological description of tins 
ch-ain. Macmicluul, however, obseives, in crossing it fiom 
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Gablova to Shipka, that the strata on the N are^generalljr calca- 
reouS) and the summit a blue or variegated mai'ble; but on the 
descent, the rocks change to a hard argillaceous schist, abound- 
ing in large veins of q^uartz. r 

On the S of the Crimea is a tract of slate which may be a pro¬ 
longation of this chain. 

(N.) The Rurtge of Caucasus. 

This, though beyond the limits of Europe, is necessarily 
included in our present survey, being placed exactly on the pro¬ 
longation of the line of Mount Balkan, and of the slaty tract 
of the Crimea, of which it, therefore, appears to 'be the con¬ 
tinuation, forming with it the southern border of the great 
European basin. It is said to exhibit the usual primitive and 
transition rocks skirted by compact limestone, and to exhibit 
near its centre some overlying summits of floetz trap. 

(O.) Granite Plains of the Dnieper. 

These appear to constitute a group of primitive rocks protrud¬ 
ing through the secondary and tertiary deposits of the great 
basin ; granite principally prevails, and the country is characte¬ 
rised by the unusual circumstance, that although of primitive 
structure, it is yet low, and, except where furrowed by the valleys 
of the rivers traversing it, level. 

(P.) The Ural Chain. 

The great European basin is open through a wide interval, 
destitute of any primitive'barrier towards the Caspian and Aral. 
Whether any primitive zone exists behind these inland seas, or 
how far the secondary deposits extend in this direction into Asia, 
is unknown ; but on the NE, the Ural Mountains on the con¬ 
fines of Europe and Asia again present a primitive border, exhi¬ 
biting, according to Pallas, the usual central and collateral zones 
of ancient mountain chains. It seems probable, but has not, I 
believe, been ascertained, that the primitive rocks of Finland on 
the north of the great basin extend along the shores of the 
White Sea till they join the northern extremity of the Ural 
chains thus completing the primitive margin of the basin on that 
side'. 


( To bo continued.) 
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Article II. 

On Fossil Human Bones^ and other Animal Itcmains recently 

found in Germany. By Thomas Weaver, Esq. MRIA, MRDS. 
MWS. MGS. 

(To the Editor of the Annals of Philosophy.) 

SIR, Tortxcorth, iVottoii-nudcr-ciIgc, Dcc.l, 1822. 

The admirable paper of Prof. Buckland on fossil teeth and 
bones, discovered in caves and diluvian gravel, in England and 
on the Continent,* has excited, as might have been expected, a 
high degree of interest in the public mind. Persuaded of the 
value attached to every addifion to our stock of knowledge, that 
may tend in any measure to elucidate the effects of diluvian or 
post-diluvian action, it appeared to me that an acceptable ser¬ 
vice might be performed, by conveying to the English reader an 
account of the fossil human remains lately discovered in Ger¬ 
many, in company with those of other animals, near the valley 
of the Elster. 3'he facts detailed, and the speculations thence 
arising, which proceed from tlie pen of the Baron von Schlo- 
theun, are contained in the following paper, to wliich 1 have 
added a few notes.- You will favour me by inserting it in the 
Annals of Philosophy ; and 1 am. Sir, 

Your most obedient servant, 

T. Weaver. 

Geological Desc.riplion of the Fnvirons of K'ostritz, v>ifh an 
Account of the Fossil Bones discovered in that Vicinih/ .']■ 

The recent discovery of human bones, as well as thosci of 
other animals, in a fossil state, in the neighbourhood of Kiistritz, 
cannot fail to render a description of that district interesting to 
naturalists in general. 

1 had an opportunity of examining that part of the country 
this spring (1820), in company with Mr. Braun, Counsellor to 
.the Land-Chamber, a gentleman distinguished by his exact 
mineralogical knowledge. Its geological relations are so well 
exposed in the ranges of hills, and in the quarries opened on 
their declivities, that no room is left to doubt the disposition 
and order of succession of the different floetz formations, which 
appear in that vicinity. 

The valley of the Elster extends from Kbstritz to the N, in an 
average breadth of about 2^1- linglish miles, flanked by heights 
which are covered with fertile fields, and slightly wooded. 
These eminences form connected ranges on bo^^h banks of the 

* Published in the Philosophical Transactions for 1822, Part I; and in the. 
Annals of Philosophy for Augu.st and September, 1822. ^ 

+ From the Introduction to the Petrefactenkunde of the Baron von Schlof^eim. 
Ootha. 1820. 

Fiew Series, vol. v. 
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Elster, passing Politz and Kaschwitz; that on the E, near PoUtz, 
obtaining the greatest elevation. The bottom of the valley itseli^ 
is perfectly smooth, refreshing the eye with its verdant mea¬ 
dows, diversified with groups of trees, from among which peep 
villages and mills, brom the heights above, an extensive, 
varied, and very agreeable prospect may be enjoyed, particularly 
toward the N in the direction of Gera. 

The foundation upon which the floetz formations repose, con¬ 
sists of transition reddish-grey clayslate, and firm fine-grained 
greywacke. The former may be seen in the valley of Eleonore, 
ranging 30° E of S, and W of N, and dipping 70° — 75° to the 
NE. It rests on the greywacke, which first appears behind 
Kdstritz, rising further S into a considerable cliff, and exhibit¬ 
ing in this quarter traces of old ihining works. Lamellar sul¬ 
phate of barytes, with disseminated malachite, occurs in one of 
the old hillocks. The clayslate is immediately covered by the 
older floetz limestone,* which rests upon it in an unconform- 
able, and nearly horizontal position. The lowest strata are sandy, 
and occasionally somewhat bituminous; but in some places, 
where they nearly adjoin the clayslate, they are also micaceous, 
and of a smoke-grey colour (belonging to the so-called zechstein, 
or argillaceous limestone), and are traversed by small veins and 
fissures, which contain galena. In the upper strata, the sand, 
mica, and bitumen, disappear entirely, and, in their stead, traces 
of yellow ochraceous ironstone become visible. 

All these appearances are very common in this formation of 
limestone. We no where observed, in the places we examined, 
the bituminous or cupriferous marl shale, nor the todtliegende. 
Both appear to be wanting in the vicinity of Kdstritz, and the 
latter first occurs between Gera and Pforten, where it is exhibited 
in all its varieties.i* 

The limestone, just described, ranges principally on the left 
bank of the Elster toward Gera, as far as the vicinity of Hart- 
mannsdorf, and again on the right bank near Politz, where it is 
well displayed in several quarries. On the other hand, the gyp¬ 
sum, wnich is imbedded in, and subordinate to, this limestone, 

• The older floetz limestone of the Baron von Schlotheim, noticed above is the same, 
as file lower floetz limestone formation of Germany described by Freiesleben, the first 
floetz limestone of Werner, the equivalent of what has been called tlic magnesian lime¬ 
stone formation of England; in illustration of which, see my papers in the Annals of 
Philosophy, for October, November, and December, 1821 ; and August, 1822.—T.W. 

•f* The meaning attached by the Baron von Schlotheim to the term todtliegende, is 
consistent with that of German writers in general. In the restrictive sense, it signilics 
the old red sandstone; in the enlarged, it comprehends the coal formation also; for 
proof of which it may be sufficient to refer to the Petrefactenkunde, Introduction, p. 5 
and 6, where the author observes, “ Certain petrifactions are found in the coal sandstone 
and slate clay that are subordinate to the todtliegende, or older floets sandstone," anil 
again in p. 385, of the work, “ In a general point of view, i)etrificd wood may be said 
to be of rare occurrence in the coal measures of the older sandstone formation, as well as 
in coal formations of more recent origin.'* I should hardly have thought it necessary 
to advert to this construction of the term todtliegende, had it not been lately contro¬ 
verted.—(See also my Geological Itcrnarks in the Annals of Philosophy, for August, 
ld22.) 1 may here observe that todtliegende, rothliegende, and rothc totUliegende, are 

k^’nonymous terms with German authors.—T. M'. 
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occurs at the foot*of the opposite range, on the W, near Kos« 
tritz and Kaschwitz, in the same manner as it appears near Ties* 
chutz, not far from Hartmannsdorf, in the whole of which extent 
the numerous gypsum quarries'afford an insight into its charac* 
ter. Tlie depressions and sinkings of the earth which occur in 
the vicinity, proclaim that we have entered upon the domain of 
the cavernous gypsum and limestone, the latter of which is, as 
usual, covered by the variegated or new red sandstone forma* 
tion, which appears near Hartmannsdorf, and on the ridge of 
the chain of heights near Politz. Over the whole of these floetz 
formations is spread an alluvial loamy tract, which is sometimes 
sandy, extends for many miles, and yields to the landholder a 
rich return when duly cultivated.’*^ 

After this concise general view of the country, and of the 
order and succession of the floetz formations, appearing near 
Kiistritz, I now proceed to a nearer description of the limestone 
and gypsum, with a detail of the circumstances under which the 
bones of land animals are not unfrequently found in those rocks. 

The varieties of this limestone formation have obtained, as is 
well known, diflerent appellations from miners, among which 
zechstein is one of the principal. Near Politz, that kind of 
zechstein appears more particularly to prevail, which passes 
into the cavernous limestone, being traversed, as may be seen in 
the upper quarries, immediately under the new red sandstone, 
by very considerable fissures and cavities, which often exceed 
12 feet in breadth, the walls of which are coated with stalactite; 
wliile the smaller fissures are frequently wholly filled with that 
substance. The rock ranges 30° to 45° to the K of S, and W 
of N, with an inclination toward the NE, in strata which are in 
some places a few feet thick, and in others very thin, alternating 
with slight layers of clay marl, that are partially sandy ; being 
also traversed by numerous fissures in various directions. At 
the foot of the heights, this limestone approaches more nearly to 
the character of zechstein ; and in the next quarry, near Politz, 
it contains aphrite, distributed in nests, yet only in small por¬ 
tions, and not in such considerable masses as occur on the other 
side of the Elster toward Gera. In the vicinity of the latter 
town, the rock appears as gryphite limestone, yielding, as is well 
known, fine specimens of gryphites aculeatus and g. cymbium, 
beside indistinct remains of other shells, which seem to belong 
to mytulites ceratophagus and terebratulites lacunosus. On the 

* I have throughout this paper employed the expression alluvial tracts or formations 
■M'<fi{csr7iwrtnem,fe gebirge) in the sense established by common us^e; namely, as a 
=•>< general term, comprehending both diluvian and post-diluvian deposits, yet involving 
;|no absolute decision with respect to either era. Wherever such epochs are distinctly 
•.marked, the latter terms become strictly appropriate; but in questions of a doubtful 
■Lj'nature (such as that which constitutes the subject of the preseift article) the forme* 
^retains its use. To confine the signification of the word alluvial tothat of post-diluvian , 
lately proposed, would be to deprive ourselves^f a usei\tl general expression. 
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other hand, in the Politz limestone, I have mot observed any 
petrifactions of shells. At the latter place, the upper quarrj, 
situated near the middle of the declivity, is particularly instruc¬ 
tive, exhibiting wide fissures and cavities, entirely filled with the 
alluvial loamy deposit, that covers the whole country to a great 
extent. Considerable masses of stalactite ajipear in several 
places, and here principally were found those bones of large 
land animals noticed in the following description, and now con¬ 
tained in my collection. They were met with at the depth of 
about 20 feet, imbedded in the loam of one of the widest cavi¬ 
ties. They consist of 

1. Lower bones of the foot, hollow bones, doisal vertebr.e, and 

single fragments of bones, of the rhinoceros antiqiius of lllumen- 
bami. * 

2. Lower jaws and single teeth of a species of horse of the 
former world, j)articularly distinguished by the extraordinary 
length of the teeth. 

3. Dorsal vertebrae and hollow bones of ruminating animals, 
belonging to species of the ox and deer tribes of the ancient 
world, of an unusually large size. Of the latter occur also very 
large pieces of the horns, with the coronets adhering, and brow 
antlers and branches of great length : these closely resemble the 
drawings of Cuvier, tom. iv. pi. 1, fig. 3 ; but it is tioubtful w he¬ 
ther they are derived from the Cervas elaphas primordinlis, or 
from the Alee giganleuy the upper or palm part of the horns being 
wanting. 

4. Low’er jaws, with the teeth mostly in a perfect state of 
preservation, of a large species of hycena of the former world, 
canis crocutajhrmis rnajor. Cuvier, tom. iv. p. 28, figs. 10, 12, 
and 14. 

5. Fragments of the upper and lowcrjaws, and single tusks of 
the leo diluvianas, which approaches most nearly to tho Jaguar. 
Cuvier, tom. iv. pi. 1, figs. 3, 7. Compare with Mem. sur Jes 
grands Chats, pi. 1, figs. 3, 5. It is doubtful whether the frag¬ 
ments of one of these jaws do not belong‘rather to a kind 
of tiger of the former world. 

All these bones are more or less changed and penetrated with 
calcareous matter, the alteration being particularly observable in 
the bones of the rhinoceros, and in those of the ruminating ani¬ 
mals. The condition of the greater part of the bones of the 
other animals is nearly the same as that of the bones found in 
the caverns at Gaylenreuth, Scharzfeld, and elsewhere ; and 
hence it seems probable that they are of an equal age, and refer¬ 
able to the same epoch of the ancient world. As, however, the 
fossil bones of the rhinoceros, and of the ox and deer tribes, are 

E riricipally met with in loam, calcareous tufa, and other alluvial 
eds ; and the* latter in particular have hardly occurred in the 
'chambers of the cave»nous limestone {hohlenkalkstein) in com- 
p*any with those of bears, hyaenas, lions, &c. it is certainly possi- 
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ble that the remairrs of the land animals thus found commingled 
iri the fissures of the limestone, compacted in the same alluvial 
soil that covers its surface, may be derived from different periods.* 
But as, on the one hand, the remains of several of the animals 
mentioned above have been found accompanying each other in 
lufUceous and loamy beds, e. g. near Karmstadt, Osterode, Thiede, 
and other places, it is also possible that they may be of a con¬ 
temporaneous origin."!' 

'I'urning now our attention to the NW side of the Elster, to 
the heights above Kaschwitz, we find the gypsum there imbed- 
<led in the limestone, and appearing in the declivities. The 
former seems to have been laid bare by the destruction of the 
superincumbent limestone; but the latter becomes again visible 
in the slopes and eminence??, proceeding toward Rubitz and 
(icra, occurring there in thfi form of zechstein and gryphite 
limestone. 

'fhe gypsum seems to constitute in this quarter a large iso- 
latcf! mass, included in the limestone. As far as exposed in 
the quarries, whicli have no where penetrated deeper than 30 or 
40 feet from the surfac e, it is compact, and of so firm a consist- 
c ncy as to require to be blasted with gunpowder. Colour, grey- 
ish-vvhite, rarely inclining to yellowish and flesh-red. It is 
sometimes striped in the ribbon and undulated manner, and 
alternates with slight layers of clay, in the vicinity of which it 
pusses into the Jbliated variety, and acquires partially a greyish- 
black colour. Barinaceous gypsum occurs adjacent to the 
fissures, and also in their interior, in the form of nests. Specular 
gypsum has bec.n met with only in crystals in the smaller cre- 
vicc s. Other varieties would probably be facind, in the same 
manner as in IVlansfeld, were the quarries conducted to a greater 
dc^pth. No traces of salt springs have been discovered in the 
vicinity of the gypsum, though from fhe geological position of 
the latter such might have been expected. 

The entire gypseous mass is intersected and perforated by 
fissures and cavities, which follow every direction, and are con¬ 
nected with each other by serpentine channels, of larger or 
smaller dimensions. But these fissures no where attain so great 
a breadth as those of the superincumbent limestone near Politz. 
They are, however, filled throughout in a similar manner with the 
same alluvial loamy deposit, even to the greatest depth ; and this 
loamy sediment appears horizontally disposed for short dist- 

• This argument seems to he invalidated by the consideration, that such remains 
have occurred together in other caverns, c. g. in England. (See I’rof. Buckland's excel¬ 
lent paper referred to above, and also the Quarterly Review, Oct. 185a.)—T. W. 

f According to the view of several naturalists, the bones of the animals met with in 
the caverns of Gaylenreuth, laebenstein, Scharzfeld, &c. and remains of bones 
found in the alluvial formations, belong to very different periods of t)ic ancient world. 
Tliis opinion, however, requires the stricter examination,^ince it is stated that %he bones * 
of elephants have occurred in sfiuic of those caverns; and in particular a large part of 
the skull of an elephant was thus met with in one of the caverns of the Hartz, which is 
now preserved in the collection of Blumenbach. ^ 
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ances, yielding in clusters, as it were, and under precisely the 
same circumstances, a number of bones of land animals, among 
which are distinctly to be observed also human hones. 

Even from the first opening* of these quarries, which took 

E lace about 30 years ago, the bones of man and other animals 
ave thus been met with. According to the unanimous relation 
of the workmen, the former have usually been found at a depth 
of 16 to 30 feet from the surface, and this has happened in 
almost every quarry that has hitherto been opened in the gyp* 
sum, and always under the same relations. The cases are rare 
in which human and other animal bones have appeared singly 
near the surface of the gypsum, adjacent to the vegetable soil: 
these have undergone a much greater change, are more pene¬ 
trated with calcareous matter, and are heavier than the bones 
met with in depth. Our own experience confirmed the affirma¬ 
tion of the workmen, that various bones are always found toge¬ 
ther, assembled in a heap, as it were, in the loamy deposit. On 
visiting Kornman’s gypsum quarry, we discovered there in a 
nearly vertical fissure, and at the depth of 16 to 18 feet from the 
surface, a number of bones belonging to quadrupeds and birds, 
firmly imbedded in the loam. Ihough in a disjointed state, 
they appear referable to skeletons, that were formerly more or 
less complete. The idea has been advanced, that the bones of 
the smaller animals might have been brought there by owls, 
foxes, and other animals of prey; being, however, not found in 
caverns, but invariably enveloped in the loam, under the same 
circumstances, this supposition seems invalid ; and it is besides 
contradicted by the appearance of the bones. 

It is also evident that the human bones could neither have 
been buried here, nor have fallen into the fissures of the gypsum 
during battles in ancient times, nor have been thus mutilated and 
lodged by any other accidental cause in more modern days ; 
inasnauch as they are always, found with the other animal 
remains under the same lelations, not constituting connected 
skeletons, but collected in various small groups in the deposit of 
loam, that occupies the fissures and cavities of the gypsum. 
They appear, therefore, to be strictly fossil, and to have been 
su)£pt hither bi/foods, with the other animal bones, at the period 
of the formation of the alluvial tract itself. 

If, as may be expected, this phenomenon should be further 
confinned by the more extended examination of the Kdstritz; 
district, now in progress, it will render probable the supposition, 
that the human tones found in calcareous tufa also, are likewise 
referable to the same period; and consequently that man existed 
here previous to the formation of the alluvial tracts, the last great 
revolution to which the earth has been subjected. It has been 
already remarked by Cuvier (Recherches, &c. tom. i. p. 66), 
that this epoch of a ^'eat deluge, by which many animals were 
(festroyed, whose rcmaii.s are now found in alluvial tracts alone, 
••nd not in.any strata of an earlier era, nearly coincides with our 
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chronology. And the tradition of such a deluge, pteaenred 
among all nations, now appears further confirmed by the instruc¬ 
tive documents lying before us. 

The following are the remams of bones hitherto found in the 
gypsum quarries near Kbstritz, almost all of which are in my 
possession. 

1. Of Man .—A perfectly preserved forehead, extending to 
one-half of the orbits of the eyes. The upper maxillae, with the 
teeth mostly well preserved. The left side of the pelvis of a 
man, the left humerus, the right and left ossa femoris. The 
right thigh bone is in a more altered state than any of the other 
bones; and hence it is much heavier, having been found, accord¬ 
ing to the statement of the workmen, near the outcrop of a fissure. 
Beside these, some other ifragments of human bones are con¬ 
tained in collections at Gera, and in that of the Natural History 
Society at Altenburg. All these bones are of a rather large, yet 
not unusual size, and certainly not of a gigantic stature, as 
stated by loose report. 

2. Bones of ruminating animals, of the same description as 
those found in the fissures and cavities of the limestone near 
Politz, among which the deer’s horns appear in a similar manner 
deprived of their animal gluten, or calcined, as it were. 

3. Bones derived from animals closely resembling the sheep 
and the roe, although not wholly coinciding with the bones of the 
recent species. 

4. The lower right jaw, with several dorsal vertebrae and 
hollow bones, of an animal very nearly allied to the squirrel 
(sciurus vulgaris). On comparing this jaw with a skeleton of 
the common squirrel, it is found to differ in some respects : the 
molar teeth [)ossess a difl'erent direction, being considerably 
more elevated in.the anterior part, wliile the foremost of them 
are much smaller, differently formed, and turned more outwards; 
the incisors also are of a much larger size. The proportions of. 
the hollow bones and dorsiil vertebrae are likewise considerably 
greater; and hence it is highly probable that we here possess a 
different species of the ancient world. 

5. The greater part of the skull, with fragments of the sca¬ 
pulae and cervical vertebrae, of a kind of 7nouse, which seems 
referable to the mus terrestris. These bones perfectly corres¬ 
pond with the delineations given by Cuvier of those which occur 
so abundantly in the osseous breccias on the coast of Corsica, 
tom. iv. Breches Oss. pi. 2, fig. 7. The skull of the specimen 
before us is deeply penetrated with gypsum, and, in some places, 
studded with crystals of that substance. 

6. A number of bones of small quadrupeds, among which are 
some very remarkable jaw bones and teetli,. which, though pre¬ 
senting some resemblance to those of the bat ^sorex vespertilio) 
and mo/r (talpa), are yet for the greater^art essentially^ifferent. 
JSome of these bones agree perfectly with those met with in*the 
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beds of calcareous tufa near Meissen; and there, as well as here, 
are also found single bones of large kinds ofjrogs. Other bones 
seem to belong to the hare and the rabbit, and deserve to be 
accurately examined and compared. 

7. Bones of the gallinaceous tribe of birds, and probably also 
oi'marsh/'owl. The occurrence of the former is very remarkable, 
and I am not aware that they have been met with before. 
Among these is a perfectly preserved tibia, with the spur adher¬ 
ing, which is very long in proportion, and agrees very closely 
with the corresponding bone of the common or domestic cock 
(gallus communis or gallinaceus). It is well known that the 
common cock is principally distinguished by such a spur, while 
the peacock, the partridge, as well as the tetrao canadensis and 
francolinus orientalis, possess, for tlie greater part, much shorter 
spurs, and frequently only obtuse, knobby excrescences in their 
stead. There can be no doubt, therefore, that this bone is refer¬ 
able to a bird closely resembling the domestic cock. The length 
and form of the s{)ur also prove, that it belonged to a full grown 
bird, and yet the bony tube is one-third smaller, and much 
thinner, than that of the common cock ; the head of tlie joint of 
the knee and its posterior continuation also exhibit a slight 
variation in form; and hence it may be presumed that the bird 
differed in some respects from the recent species. Almost all 
the bones of the birds have umlergone great change, and bespeak 
a high antiquity, although they do not appear in so perfectly 
calcined a state as tlie bones of the rhinoceros, and the horns of 
the deer. 

Similar fossil bones are occasionally turned up by the plough 
in some parts of tlie fields in the vicinity ofKbstritz, lying pro¬ 
bably concealed almost every where in the alluvial loamy soil. 
Great caution, however, should be exercised. not to confound 
common bones, brought casually upon the land in carrying 
• manure, with real fossil bones exposed at the surface by the 
operations of agriculture. 

In the preceding pages, I have endeavoured to describe as 
faithfully as possible all the natural circumstances by which these 
remarkable remains of bones are distinguished ; and though 1 
have expressed my opinion, that they were swept hither and 
deposited during the period of the formation of the alluvial tracts, 
still it may deserve further inquiry, whether this view be the 
most probable, or whether bones belonging to different periods 
have been here commingled by other natural causes. 

Continuation oj" the L)esc7'iption of the Fossil Hones and their 
depositories in the Viciniti/ oj^ K.6stritx.* 

The very remarkable circumstance of fossil bones of animals 

Nacbtrage aur P*trefactcnkunde of the Baron von Schlothcim. Gotha. 

I 
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of the ancient wprld being found intermingled without order with 
those of recent species, and with human bones, in the loam 
which occupies the cavities of the lower floetz gypsum in the 
vicinity of Kbstritz, demanded tlie most careful investigation. 
The oifer, therefore, of the Privy Counsellor Rudolphi in Berlin, 
a naturalist of experience and high repute, to compare and 
determine with exactness the nature of these bones, was highly 
acceptable 5 and 1 feel deeply indebted to that gentleman for his 
valuable services on the occasion.* The true character of seve¬ 
ral of the bones was so distinct as to require no further compa¬ 
rison ; but it became necessary to transmit the far greater num¬ 
ber to Berlin*. Of these the largest portion has been most accu¬ 
rately determined, a few only remaining of a doubtful nature. In 
the mean time, 1 have received several packages from Kbstritz, 
among which are some specimens that may require a careful 
examination; and of these I shall not fail to give a fuller 
account on a future opportunity. < 

Of man, the following fragments of bones have hitherto been 
dug up : 

1. The os frontis, extending to the orbits of the eyes. 

2 . The ujiper maxilla;, in two corresponding halves, in which, 
with the exception of the incisors, all the teeth are perfectly 
preserved, ditfering in no wise from the recent. 

3. A fragment of the lower jaw, with the molar teeth. 

4. The leit humerus. 

5. The right femur. 

6 . The ujipcr half of the left femur. 

7. The loll side of the pelvis of a man. 

8 . A fragment of one of the true ribs. 

1). Single fragments of thigh and arm bones. 

All these pieces are contained in my collection, and betray a 
great antiquity, although they have not all undergone a change 
in an equal manner. Some of them have lost their animal gluten, 
and are even penetrated with gypsum (as is the case also with a 
considerable portion of the other animal bones), while others are 
only slightly calcined and decomposed. This varying condition 
of the bones is likewise observable in fill the fossil bones of 
Kbstritz. 

Of the animal remains generally admitted to have belonged to 
inhabitants of the ancient world, the most numerous met with 
near Kbstritz are those of the rhinoceros, although, upon the 
whole, they arc of rare occurrence. Of the elephas primigenus, 
the nrastodon, and other gigantic land animals, no remains have 
hitherto been found in that vicinity. 

♦ The (!ourt Counsellor Oken jilso had the goodness to favour me with several obser. 
vations on these bones, which have been confirmed in pjyt by those of Rudolphi 
Whether the supposition of the former gentleman, that tlie human bones found near 
Kiistritz are the remains of the (iothic nice, the ancient inhabitants uf> Germany, be. 
well founded, must be left for the decision of future experience. 
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The bones of the rhinoceros in my collection, .derived from the 
limestone and gypsum quarries near Kdstritz, are the following • 

1. The second or third molar tooth of the right upper jaw in a 

perfect state of preservation. • r j > 

2. A molar tooth, in an injured state, and wholly calcined 

probably belonging to a young rhinoceros. ' 

3. Several cervical vertebrae of the same, nearly complete, and 

but slightly altered. ^ 

4. A large dorsal vertebra, damaged, and much calcined. 

6. Two fragments of the scapula of the rhinoceros, also much 
calcined. 

6. A large and nearly perfect fragment of the right femur of 
the same, perfectly calcined. It was found on Dec 12 1820 
m Friedemann’s gypsum quarry, lately opened near Kdstritz and 
at the same time fragments of human bones were also met witli. 

7. 1 he lower end of the left femur, in the same state, and 
• found at the same time. 

8. Two perfect phalanges of the rhinoceros, calcined in a 
similar manner, discovered m Winter’s gvpsum quarrv at thn 
depth of 18 feet from the surface. These^^/eces a?e par^ticu^ 
deserving of notice, as beneath them, at the depth of ei.rht feet 

further, were found the human bones mentioned under No. 9 of 
that list. 

9. Single fragments jfthigh and hollow bones of the same, 
fl'Cm biiedemann s and AVinter’s gypsum quarries 

10. Very large fragments of the tibia of the rhinoceros, wiih 
the apophysis perfectly preserved, completely deprived of animal 
gluten, from the limestone quarry near Politz, not fur fioiu 

11. A fragment, probably belonging to the hbula of the rhino- 

O0FOS* 

observed, that these 

bones should have suffered such different degrees of changti; 
and m this respect, the tooth No. 1 is particularly distinguished' 
re ainmg still in part the perfect enamel. It deseVves the^greate; 

T \®/^oepIy worn by mastication, being obviously 
the tooth of an old animal. It is probably owing to this circum¬ 
stance that It so «eOTly approaches in form the tooth of the 
recent rhinoceros. All the other bones coincide fully with the 
deimeatioiis of the fossil rhinoceros given by Cuvier ^ 

Ihe fossil bones of the deer tribe, found In the Kdstritz quar- 
Ties, are also m the same manner highly calcined. With respect 
to some of them, it remains doubtful whether they belonTto 
or to animals of the ancient world, j/y collection 

1. A large fragment of the left scapula of the elk, which is 
obviously much greater than that of the recent elk, and hence k 
.may,^erh»ps, really belong to the aloe gigantea. From Wiper’s 
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2. Four largo fragments of the lower halves of very thick deer's 
horns, partly with the coronets adhering, and several very long 
branches. They are not sufficiently perfect to ascertain with 
certainty whether they apptfrtain to the elk, or to other species 
of deer. 


3. Similar fragments, of a smaller size, which may be referable 
to recent species. 

4. Fragments of hollow bones, apparently belonging to the 
deer tribe. 

5. A metatarsal bone of the right foot of an animal of the 
deer kind, which seems most nearly to resemble that of the roe ; 
but it may have belonged to one of the antelopes, which, how¬ 
ever, is mere conjecture. From Kornmann’s quarry. 

The remains of the deer tribe enumerated above were found 
partly in the gypsum quarries in the vicinity of Kbstritz, and 
})artly in those of the limestone near Politz. 

Ot‘ the horse, several large pieces of bones have occurred, 
which perfectly agree with those of the existing horse ; and the 
fragment of u jaw, which contains six teeth, appears also refer¬ 
able to the recent species. On the other hand, single teeth are 
sometimes met with, which are of a much greater length, and 
more curved in their form, and there can scarcely be a doubt 
that they are derived from the horse of the ancient world. 

In the same manner, the bones of the ox tribe, of which the 
number found is rather considerable, coincide fully with those 
of existing sj)ecies ; and although some of them are remarkably 
thick, this distinction is not sufficient to claim for them an origin 
in the ancient world. It seemed, therefore, superfluous, as in 
the case of the bones of the horse, to describe them separately. 

That the bones of the rhinoceros, of the deer, horse, and ox 
tribes, should, be found in common in so many places, is a phe¬ 
nomenon that deserves particular attention. A similar occur¬ 
rence has been again lately observed by Cuvier in the neighbour¬ 
hood ofQuercy. 

Rudolphi has not ventured to decide upon the fibula of an 
unknown animal, found in Winter’s gypsum quarry. By some, 
it was supposed to belong to the palajotherium of Cuvier, though, 
it would appear, on insufficient grouncH. I have, however, iu 
my possession, a tooth, which was met with in the beds of calca¬ 
reous tufa near Meissen, that was considered by Rudolphi him¬ 
self from the first as answering to that of the paleeotherium ; and 
this animal, thus occurring, as it seems, in alluvial tracts, it is 
at least possible that its remains may also be found in the cavi¬ 
ties filled with loam, in the neighbourhood of Kbstritz. 

Of beasts of prey found near Kbstritz, my collection contains : 

1. Two considerable fragments of the right and left lower jaws 
of the hysena, containing several molar ^id canine teeth, and 
the tusks. They perfectly correspmid with the delineations of 
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Cuvier. The magnitude and strength of these rfemains prove 
that they belonged to a larger species of the ancient world. 

2. Two fragments of the lower jaws of a large animal belong¬ 
ing to the cat family, with remains of the tusks and canine teeth, 
probably referable to the jaguar of the former world. 

3. Single tusks of the same animal. 

4. A tusk wliich seems to belong to the bear found in caverns. 

All these bones were discovered in the quarries of the superin¬ 
cumbent limestone near Politz, excepting some of the tusks 
which were met with in those of the gypsum. 

1 now proceeil to notice the bony remains of the smaller land 
animals, which evidently belong to well-known species of the 
existing creation. There are a few, however, respecting which 
some doubts remain, and whicli 1 shall particularly notice, as 
requiring a strict examination. 

I. Cervical vertebrce of the fox (can. vulp.) 

• 2 . The right lower jaw of a young dog, much calcined. The 
form and position of the teeth, however, which approach to 
those of the marten (raustela martes), excite some doubts. 

3. The os occipitis, and dorsal and cervical vertebrm, of the 
weasel (mustela vulgaris). They deserve the greater attention, 
as similar remains are found also in the beds of calcareous tufa 
near Meissen. 

4. A fragment of the right lower jaw of the shrew-mouse 
(sorex araneus). 

5. Five pieces of the lower jaws of very young molos, in a 
very calcined state. The form oftlie jaw, however, ditiers con¬ 
siderably from that of the recent species, possessing at the ante¬ 
rior extremity a prominent hook-like process. Hence Rudolphi 
is of opinion that they require 1 ‘urther investigation. 

(). The os sacrum of the hare (lepus timid). 

7. A skull nearly complete, and single upper and lower jaws, 
of Uie hamster (mils cricetus). 

8 . A low'er jaw of the squirrel (sciurus vulg.^ 

9. A lower jaw of a similar animal, but somewhat different, 
which demands further examination. 

10. A lower jaw of the field mouse (mus terrestris). 

II. Several low'er jaw® of the rat (mus rattus). 

12. Ffcmora, tibim, and phalanges, of the common domestic 
fowl. 

13. Bones of the first toe and middle toe of the owl (strix 
bubo). 

14. A fragment of the os femoris of another species of owl. 

15. Several bones of frogs, some of which are of a large 
size. 

The bones of these smaller animals also betray for the greater 
part a high antiquity,‘although, like the other bones, the degrees 
of change wlych they have Hndergone vary very much. 
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From the whole of the facts now detailed in the present and 
my former communication, it is quite evident that, in the country. 
near Kdstritz, human bones are found intermingled without order 
with the bones of animals of the ancient world, and with those 
of existing species, and under precisely the same circumstances, 
being firmly enveloped and compacted in the loamy deposit 
which occupies the fissures and cavities of the bed of gypsum 
that occurs in that vicinity. 

It is undeniable that, in Winter’s gypsum quarry, human bones 
were discovered at the depth of 26 feet from the surface, lying 
eight fee below the bones of the rhinoceros there also depo¬ 
sited. 

The human bones, like those of the other animals, are more or 
less altered, and deprived of their animal gluten. Human bones 
and skeletons have also been found in other places, within the 
tract of the alluvial formations, in the vicinity of the repositories 
of large laud animals of the ancient world ; but which have nef 
hitherto received that attention which they deserve. 

All these considerations give, on the first view, probability to 
the conclusion, that the other animals were destroyed at the 
same time with man, and consequently that the latter was 
already in existence in this country at the period of the destruc¬ 
tion of the large land animals ; an opinion which 1 have already 
advanced. 

Several important doubts, however, arise, when we closely 
examine into the local peculiarities and geological relations of 
other tracts, in which animals of the ancient world are usually 
met with ; and when we also consider that such animals are 
found in common with recent species in the neighbourhood of 
Kdstritz. 

As far as hitherto known, such remains of recent species liave 
not been found in any other place interiuingled with those of the 
more ancient,* and still less with the bones of man. No remains 
of the large land animals of the ancient world have been met 
witli in the osseous breccia of the coasts of the Mediterranean, 
which contains, according to the exact determination of Cuvier, 
only bones of recent species. 

All the circumstances under which fossil human remains had 
hitherto been discovered in the latest deposits, obviously hespoke 
their modern destruction, and in the greater number *of the 
recorded instances, implements and utensils \vere found in their 
vicinity, e. g. in Guadaloupe, near Pabstdorf, Burgtonna, &c.; 
and in the case of the first place, it is nearly proved, that a bury- 
ing ground of the Caribs exists there, which is now washed by 
the sea, and covered with its deposits. All other reported 
cases of the occurrence of human remains in more ancient 

• 

* To this position, the Kirkdale cave in Yorkshire, in wliich extinct and existing 
Mpecies occur together, appears to afford a direct^nswer. (See Prof. Buckland'§ lumi> 
nous view of this cpiestion, in the paper already adverted to.)—T. W. 
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strata, or in caverns, accompanying the bones ofc beasts of prey, 
have not been confirmed on a closer investigation ; and, accord^ 
ing to later inquiries, it appears even probable that the bones 
and skulls of men found in beds of •calcareous tufa, have been 
lodged there in an accidental maimer. 

It is also to be remarked, that the remains of the large land 
animals are always found in very low positions, in plains, on the 
banks of rivers, or in deep valleys, dells, and the concavities of 
hilly ranges, deposited in the alluvial strata, which is also the 
case in the Kbstritz district ; and it is obvious that they were 
here destroyed, and partly swept into such positions, by the 
concurrence of great floods. It is, moreover, highly probable 
that in these operations land floods were the agent, and not the 
sea. But then the attendant phenomena ought to be uniformly 
the same. If the remains of man, now found commingled with 
those of animals of the ancient world and of the existing crea¬ 
tion, were destroyed with them at the same time, we ought to 
find human bones distributed in all parts of the alluvial tracts.* 
But this phenomenon has as yet appeared only in the loamy 
deposit in the Kbstritz gypsum, confined to a narrow space, and 


under peculiar circumstances. 

The principal of these circumstances are the following: The 
narrow valley which extends from Kaschwitz toward Kbstritz 
is bounded on the eastern side, near Politz, by a much more 
considerable range of eminences than on the other side, which, 
though gradually becoming more elevated toward Jena, is par¬ 
tially interrupted by dells and circular concavities. The deep 
narrow valleys and defiles-prevailing in the neighbourhood of 
Jena, in the valley of the Miihl, and further toward Brackendorf 
and Kbstritz, clearly show the power with which the ancient 
waters raged, when those channels were excavated in which at 
present flow the Saale, the Elster, and the adjoining smaller 
streams. It is manifest that during the course of this operation, 
large tracts of the limestone superincumbent on the gypsum, as 
well as of the new red sandstone, were torn and swept away, 
and that the gypsum, thus laid bare, was repeatedly covered, 
and its cavities filled, with the sediment of the waters, the exist¬ 
ing loamy soil. 

rhat'the bones of the same species of animals, as well as 
human bones, should be found without order at different 


depths, and even immediately under the vegetable soil, lying 
upon the superior strata of the gypsum, is a circumstance tend¬ 
ing rather to confirm than refute the idea of repeated depositions. 
In the same manner, to find animals belonging to very different 
epochs, assembled only in the gypsum, where situated in the 


* This argument proceeis on the assumption that the human race had overspread the 
whole face of the earth, at the period of the formation of the alluvial tracts. The phy- 
ic^ evidence, Mjwever, hitherto obtidned from th« investigation of those tracts, seems 
to indicate the contrary.—T. W. 



1823.] Weaver oh Fossil Human Bones. 31 

lowest position, eeems to indicate floods in more recent times ; 
more especially, as no animals of the existing creation have been 
found in the cavities of the superincumbent limestone,* placed 
on a higher level. These cavMes, which are filled with the same 
loamy soil, seem to have been the repositories of the bones of 
beasts of prey, in the same manner as the caverns of Scharzfeld, 
Liebenstein, &c. and these bones appear to have been swept 
away by later floods, and deposited singly in the cavities of the 
gypsum, situated upon a lower level, and which presents in this 
spot the form of a basin, being one of the lowest positions in the 
district. Hence it is highly probable that animals of the ancient 
world, belonging to very different repositories and veiy different 
eras, reaching in part even to the remotest antiquity, nave been 
here repeatedly brought together, and commingled in later 
periods with the remains of recent animals, and the bones of 
man; yet in a manner very different from those met with in 
strata of calcareous tufa.'l* This substance, considered as the * 
gradual and tranquil production of great lakes, covering on the 
spot the skeletons of large land animals previously sw'ept thither 
an<l deposited, appears, for the most part, to belong to the more 
ancient of the alluvial formations; and this high antiquity is 
also evinced by the state of the bones found in the tufa, which 
are perfectly calcined, and also partly petrified. Upon the 
breaking down of the dams which confined the lakes, and the 
outflow of their waters, a part of the land animals buried within’ 
their bosom appears to have been carried to a greater distance ; 
and to this cause, and more stormy floods, we may in part attri¬ 
bute certain depositions of loamy soil, in which are sometimes 
found considerable beds of boulders and pebbles, composed of 
limestone and other substances. In the district of Kbstritz, 
even boulders of granite, of a considei'able size, and which are 
foreign to the country, are found in the loamy deposition, which 
occupies the fissures and cavities of the gypsum. 

I'he great difference in the state of calcination exhibited by 
the Kfistritz bones, will long remain enigmatical, as well as 
several other of the peculiar circumstances that have been 
atlduced ; and I am far from thinking satisfactory the attempt 
which I have made to explain the phenomena. At present, I 
consider it as most probable, that the human bones thus found 
belong to a much later epoch than the large land animals of the 


*■ This assertion of the author is surprising, after having stated above that the bones 
of the ox. tribe, found in the cavities both of the limestone and gypsum, are all referable 
to recent species ; while the remains of the horse met with only in the limestone, coin¬ 
cide, it is said, for the most part, with those of the existing species.—T. \V. 

+ The occiirrenee of bones of the common domestic fowl seems, in particular, to 
bespeak a much later epoch ; unless we assume (.notwithstanding the local peculiarities 
attending them arc contrary to the idea), that tliey were carried thither by beasts of 
prey, and that the place of their deposit has been subsequently filled, perhaps even in 
the latest period, widi loam, the bones thus beco.tiing enveloped and Cemented In its 
mass. 
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ancient world. So much, however, appears Iq be proved, that 
they occur here in a really fossil state, having been brought 
thither by great floods at very remote periods. 


Note ht/ T. W .—In considering all the natural circumstances 
detailed by Baron von Schlothciin, following the course of his 
argument, and comparing both with the instructive facts and 
views contained in Prof. Buckland’s paper (which may be valued 
as a model of just induction), the question arises, whether the 
phenomena attemliug the animal remains found in* the district 
of Kbstritz may iu.)t be most consistently ex[)laiiied by ascribing 
them to the ertects of diluvian action,? The existing form of the 
surface, the general distribution of the same sandy loamy soil 
over that surface, extending many miles in every direction, and 
tKe deposition of j>recisely the same soil in the Assures and 
cavities both of the limestone and gypsum, containing, it would 
appear, boulders and pebbles of limestone and other substances, 
and even of granite, a rock not to be found in situ, but at the 
distance of many miles : all these relations seem to bespeak 
the operation of one great cause at one fixed period- Now of 
the animal remains met with near Kbstritz, it is to be observed, 

1. That those which are merely confined to the fissures and 
•cavities of the limestone are referable to the horse, belonging 
partly to an extinct species, but mostly agreeing with the exist¬ 
ing horse. 

2. The remains found in the cavities and fissures both of the 
limestone and gj/psum, relate to 

The rhinoceros, an extinct species. 

The deer tribe, extinct, and apparently also existing, species. 

The ox tribe, recent species. 

•• The hyaena, and an animal approaching to the jaguar, both 
extinct species. 

3. While the remains confined to the cavities and fissures of 
the gj/psum consist of 

The bones of man, of the fox, dog or marten, weasel, shrew- 
mouse, field-mouse, rat, hamster, squirrel, hare, mole, domestic 
fowl, owls, and frogs ; which agree with existing species, with 
some exceptions, however, which appear to require further in¬ 
vestigation. 

It may be asked, if the w liole of these remains were deposited 
at the same era, whence does it proceed that they are not all 
distributed in the fissures and cavities of the superincumbent 
limestone, as well as in those of the subjacent gypsum? To this 
the natural answer seems to be, that, the limestone occupying a 
more elevated position, the greater mass of animal remains 
would follpw the deeper ^current of the diluvian waters, and 
become principally lodged in the lowest points presented to that 
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current. Now 4;his is precisely the position of the gypsum, in 
which those remains are found. If it be maintained that the 
animal remains deposited in the cavities and fissures of the lime¬ 
stone and gypsum, belong respectively to different epochs; and 
that of such as occur in both; namely, the rhinoceros, ox and 
deer tribes, hyaena and jaguar, these were at later periods washed 
out of the limestone, and then de])Osited with the other remains 
in the gypsum, it may be inquired, why were not the remains of 
the horse equally dislodged ? And as the fissures and cavities of 
the limestone are described to be entirely filled at present with 
the same loamy deposit as those of the gypsum, it may also be 
asked, in wliat manner could the former be partly emptied, and 
yet be filled again with the same alluvium at those supposed 
different epochs ? And how could the cavities of the gypsum 
have remained empty, while those of the limestone were tilled 
during l.hc first of those periods. There appears to be an inconse¬ 
quence in such a supposition. If, again, it be contended that the ' 
whole of these deposits were post-diluvian, it may be remarked that 
this seems to be contradicted by the same loamy soil which occu¬ 
pies the fissures and cavities of the limestone and gypsum, being 
spread over the w hole country to a great extent. It is true, Baron 
von Schlolheim appears to suppose the former existence of a lake, 
whence the w aters fiovving out, on the bieaking down of its bar¬ 
riers, bones belonging to different repositories and different eras 
have been commingled and swept together. But lakes, in the 
natural course of things, have a tendency to filling up, by a gra- 
^lual accumulation on their bottoms, and not to bursting their 
barriers. Of the former existence of many such inland seas and 
lakes, there is ample evidence in tlie present form of the surface 
of the earth; but the gorges and defiles, by which their waters 
were discharged, clearly show that those channels were exca¬ 
vated by a mighty power; and as no physical cause now in 
action could have luoduced such effects, it may fairly be inferred* 
that it was not post-diluvian. Where then is such a power to be 
found but ill the ag'cncy of the diluvian waters, or in the more 
ancient causes whiidi operated during or subsequent to the de¬ 
position of the earlier strata ? 

It is also to be observed, that in the fissures and cavities of 
both formations, the remains met with belong partly to extjnct 
animals, and jiartly to such as agree with existing species. In 
considering the animal remains discovered in caves ana in diluvian 
tracts, it ajipcars hitherto to have been the practice to confine 
the terms animals of the former, ancient, or antediluvian 
world to such as are now extinct. If the deluge was the great 
agent by which laud animals were destroyed ; and if in the 
existing order of beings the races were renewed with certain 
exceptions, we might expect to find in the depositions conse¬ 
quent to Ihat catastrophe, the remains*both of extincfi animals, 
and of sucli as correspond with recent sjiecies ; and we do so 
find them, e. g. in the cave, or rather scries of caves, lately dis- 
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covered at Oreston, near Plymouth ; and that these arc referable 
to antediluvian races, appears to be proved by the unequivocal 
circumstances attending analogous remains in the Kirkdale cave 
in Yorkshire. If this be admitted, it will require the stricter 
caution in distinguishing between diluvian and post-diluvian 
deposits. The satisfactory solution of the general problem, as 
far as it relates to man, is probably to be sought more particu¬ 
larly in Asiatic regions, the cradle of the human race. Whether 
fossil remains of the recent elephant, rhinoceros, hippopotamus, 
and hyaena, are to be found in the diluvium of tropical climates, 
beconies also an interesting branch of the inquiry,, since it has 
been conceived that the fossil species of those races distributed 
throughout the greater part of the temperate and frigid zones of 
the northern hemisphere, being differfent, were by nature adapted 
to those regions, and perished where they lived. In the mean 
time, in a district so highly interesting as the neighbourhood of 
' Kdstritz, it cannot be too strongly recommended to naturalists 
to continue to explore, and scrutinize with all that precision 
which the subject obviously demands, all the natural circum¬ 
stances under which the various deposits of animal remains are 
to be found in the fissures and cavities both of the gypsum and 
limestone, as well as in the general tract of sandy loamy soil 
diffused over the surface of that country. In investigating such 
a question, a comparative view of the levels of the country, in 
relation to those deposits, would form an instructive part of the 
inquiry. 


Article III. 

On the Temperature of Mines. By M, P. Moyle, Esq. 

(To the Editor of the Annals of Philosophy.') 

DEAR SIR, Ilelsiony Dec. 8 , 1S22. 

The difference of opinion evinced by Mr. Fox and myself, 
relative to the augmented temperature of the earth in the descen 
from its surface, seems to have drawn considerable attention \ 
and as strong arguments are brought in support of decidedly 
opposite theories, I consider it but just that the public should 
be in possession of all the facts, sentiments, and experiments, 
to ground theirs. It, therefore, will become necessary to make 
a few remarks on what has been advanced by Mr. Fox and Dr. 
Forbes, in the Transactions of the Cornwall Geological Society, 
as well as that published by the former in the Annals oj' Philo- 
sophy. 

■ Some^few of my earliest experiments you have done me the 
favour of publishing in the Aimals for April and June last. 
These experiments.^ together with others, formed the substance 
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of my communication to the same Society, and which has been 
published in the second volume of their Transactions. The 
substance of this conimunict^ion I conceive it necessary in this 
place to detail, as I shall have frequent occasion to reier to it. 

J have since collected some additional facts which, I conceive, 
will tend to strengthen very materially the opinion I originally 
advanced. These shall follow in the second place, reserving any 
coinnicuts for the conclusion. 

As it is only by comparing the different results of the experi¬ 
ments of individuals that the truth, or an approximation to it, can 
b<‘ eliciled, I.conceive too much attention cannot be paid to the 
manner in whicli these expeiriments are conducted. With 
rcspt'ct to the toraperatures^now given, where there has been any 
degree <if uncertainty in tlie resvilt, they have been taken twice 
or (Iiriee in the same spot, by diflercnt methods, such as burying 
the llioi iuometcr in the earth, or rock of the gallery, in mud or 
water, lodging in the gallery, in the full stream of water flowing 
from the veins, hy allowing it to remain 15 or 20 minutes during 
each observation, and by the coi’respondenco of two or more 
tliermometei s at the same time. 

I have hitely ascertained the temperature of three levels which 
have been dri\ en from (Jronver diiectly under the deepest level 
in Treiiowelh (the mine alluded to in the Annals for April, p.416). 
At tlie de.pth of 124 fai.honis below the adit level, or 936 feet 
from the surface, it was 57” ; at 984 feet, 58” ; at 1044 feet, 58”. 
love months before, when the miners were at work in the last 
meiitloned level, the temperature was 68”. 

In Oathedd copper mine in May, 1822, tlie temperature of the 
air in the engine shaft at the adit level was 61°. At the depth 
of 1092 feet from the surface, it was 77”, and at 1272 feet, and 
480 feet east of th*e shaft, 78° ; at 1332 feet, and 600 feet east of 
Ihe shaft, it was 81 ”; but at the same level, 360 feet west of the . 
shaffs, it was only 78° : neither of these spots were working 
places; but the latter was more contiguous to them than the 
other. At the depth of 1392 feet, in a working part 72 feet east 
of the shaft, it was 80”; and only 24 feet deeper, 180 feet west 
of the shaft, in a confined end, it was 85°. Here the water 
issuing in considerable streams from two small veins, at the bottom 
of the gallery, a few feet apart, indicated the different tempdta- 
turcs of 82” and 86A”. 

Since the temperature of the different parts of this mine has 
been taken, the pumps have been drawn up from the deepest 
part, and the shaft, below the depth of 182 fathoms from the 
surface, has been for some months full of water. At this level, 
the temperature was previously 77”, but a few months afterwards 
(in Sept, last), when the water had risen to the level, its temper¬ 
ature, a few feet below its surface, was 69° ; and at the depth of 
72 feet in the water, it was 71”. A fortnight after* this, I 
repeated the experiment, and found the temperature, a few feet 



36 Mr. Mojfle on the Temperulare oj’Mints. [Jan. 

below the level, 66° ; and at 12 fathoms, as before, deep in the 
water, 67° j it having cooled 3® in a fortnight, and 11° since its 
admission into tlic shaft. 

In Crenvcr copper mine, very little work has been done for a 
great while. At 300 feet, and 300 feet east of the engine shaft, 
the temperature was 55° ; at 432 feet deep, 5G°; at 492 feet, 
61°; at 617 feet, 62°; at 672 feet, 64°; at 732 feet, 64° in the 
shaft; but in a gallery 360 feet east, only 60°; at 792 feet, 63° 
in the shaft; but 1200 feet east of it, only 61° ; at 852 feet, 62° ; 
but at 180 feet west, it was 64°; and at 1200 feet west, it was 

68 °. . . ^ 

Iluel Abraham is on the same lode as Trenoweth, Crcnver, 
and Oatfield; and is, in almost every part, in full work. At 
1332 feet below the surface, the temperature was 84°. At 1392 
feet deep, at the extremity of the level, on a Monday morning, 
before the workmen hud returned to labour, and where a machine 
was erected for blowing fresh air to the miners, the thermometer 
stood at 90° ; but a few days afterwards, when a communication 
had been formed, it fell to 86°. At the depth of 1452 leet, it 
w’-as, in one gallery, 84°; and in another (the only spot where 
there w ere no workmen), it was 86°. 

I shall now mention the result of some experiments, to ascer¬ 
tain the temperature of the water, at different depths, in mines 
which have been long abandoned. 

llerland Coppermine, in Gwinear, has ceased working (except 
above the adit), 15 years. On the 28th May, 1822, while the 
temperature in the shade at the surface was 64°, and in the sun 
74°, I found that of the water running through the adit, 32 
fathoms deep, 52°; as wc approached (he engine shaft, it w as 
increased to 53°; and on sinking two self-registering thermo¬ 
meters, properly secured in a box with iron weights, the temper¬ 
ature, at the depth of 10, 20, 40, 60, and lOO fathoms in the 
water, and 792 feet from the surface', w'as uniformly 54°. In 
another shaft in this mine, 360 fet't north-west of tl»c great 
engine shaft, the water running through the adit was 54° ; and 
at 10,20, and 40 fathoms deep, 56°. 

On the 8th of June, 1822, I visited Iluel Pool and Iluel Hose 
lead mines near llelston. In the former, the temperature of the 
water, at 10 and at 20 fathoms deep, was 53°. In another shaft 
it was precisely the same. 

In Iluel Rose, tlie water in the engine shaft was, at 60 feet 
deep, 53i°; at 120 feet, 53-r° ; at 240 feet, 53^°; and at 300 
feet, only 53°. Tlie time allowed for the thermometer to remain 
at the different depths (except the last) was 10 minutes, which, 
perhaps, was scarcely long enough. 

In Huel Alfred (visited in July, 1822), the temperature of the 
water in tlie adit, 18 fathoms below the surface, was 56° ; and at 
the several depths of 60, 120, 240, 360, 600. and 672 feet ot 
wat*r. or 780 feet IVom the siu faco, it u as unifoj rnlv the same. 
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Relistiari mine in Gwinear (visited on the same day) is 
reported to have been, when at work, mucli hotter than mines in 
general ; but I found the WEfter in the adit, 25 fathoms deep, 
only 55° ; and at 10, 20, and 25 fathoms below the adit, it was 
still the same. 

Iliu'l Ann an old tin mine, 353 feet above the level of the sea, 
is situated in granite, and is on the same lode as lluel Trumpet, in 
I he parish of Wendron. This mine has not been wrought for the 
last 20 years, but is to be immediately reworked ; and men have 
consequently been employed to open that part of the mine above 
the adit. On* uncovering a shaft, 1 found that I could drop 120 
fathoms perpendiculj*.r. This 1 did with half a hundred weight, 
to which was aflixed a common bottle properly corked, sealed 
and secured, so that with a small cord allixed, the cork was 
withdrawn after a lapse of a few minutes. The water thus 
drawn from the bottom was of the temperature of 52°, and a 
pint of it left only a residuum of 1 ^ gr. I then sunk a day and 
night tluirmometer properly secured, as in my former experi- 
nients, and found the temperature at the depth of 30, 60, 120, 
2-10, and at 720 feet, or the bottom of tire mine, uniformly of the 
Icmperature ol’ 52°. The adit is 14 fatlroms, thus making the 
depth from the surl'acc 804 feet; and the thermometer was 
allowed to remain at the bottom of the water for four hours. 


On repeating my experiments on the temperature of the 
water in the llerland mine, I found the heat at all depths, as 
bel’ore stated, viz. 5-1° in the old engine shaft, and 56° in an¬ 
other nbout 60 fathoms distant ; and in a third, not before tried. 


the wuler was only 52°. 1 was given to understand by Capt. S. 

G rose, who aeeonipauied mo, that all these shafts extended to 
nearly the same depth. This circumstance I conceive rather 
remarkable, and chrarly proves the operation of dilfercnt causes 
of temperature in a very circumscribed portion of ground. 

At lluel Franchise, a tin and copper lode in the parish of Wen¬ 
dron, 313 feet above the level of the sea, and parallel with lluel 
Trumpet. The water in this mine, which has ceased working 
for about two years, was in November last at the bottom, or 180 
feet in depth, 51°. 

lluel Nancy is on the same lode, but half a mile east oftjlie 
latter mine. This mine is about 200 feet deep, and indicated at 
all depths 51° ; while the temperature in the shade at the surface 
was 55°. This mine has stopped more than 20 years. 

In making my experiments with the registering thermometer, 
in order to obtain as correct results as possible, 1 always reduce 
the degree of the mercurial one to about the freezing point, by 
sprinkling its bulk with ether, and by raising the spirit one with 
my tongue, bringing the indices to correspond before each 


immersion. 


There appears to be little or no difference in the mean temper- 
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svfcure of the same spot in a deep and confined part of a mine at 
work, in summer or winter; or at least the miners are not sensi¬ 
ble of any. Capt. W. Teague assures me, that he has often met 
with ice in great abundance in Tin-Croft mine, at the depth of 
318 feet below the surface ; and in such quantities that the lad¬ 
ders have been impassable ; deep crevices in the walls have been 
completely filled, and icicles hanging abundantly around him. 

As liquid and aeriform bodies convey heat on a different prin¬ 
ciple from that observed in solids, viz. by an actual change in the 
situation of their particles, instead of an augmentation of their 
bulk, as in solids, in proportion to the absorption of caloric, it 
may not be deemed irrelevant to explain this principle, arid apply 
it to the circumstances of the watei;,in a relinquished mine, and 
show how the whole water becomes of an uniform temperature. 

Supposing the greatest temperature is at E, the bottom 
of the mine, and the whole becomes filled with water by 
infiltration from the surface. This water must bring with | B 
it a medium temperature of the surface, and the different 
strata of earth through which it has passed, which, if of 
less heat than tliat possessed by the earth at the bottom, 
will of course become heated to the same degree; it, 
therefore, is expanded, and, becoming specifically lighter, 
ascends to the surface, and is replaced by a colder portion 
■ from above. This, in its turn, becomes heated and dilated, 
and gives way to a second colder portion; and thus the 
process goes on as long as the fluid is capable of imbibing heat. 
Therefore, whether the thermometer is sunk to A, B, C, B, or E, 
in an old mine, it must be found of an equable degree. 

M. de Mairan asserts, that the rigour of the cold of winter is 
tempered by the heat imparted to the atmosphere by the earth 
itself, which heat, probably possessed from its origin, is pre- 
■ served and renewed by the incessant.influence of the sun, to 
which one half of its surface is constantly exposed. 

Admitting this fact, the temperature of the atmosphere must 
depend on the capacity of the earth for receiving and retaining 
heat, and for communicating it to the surrounding medium. 
But as the earth is composed of land and water, it shoidd be 
considered that the capacities of these constituent parts, for 
receiving heat are very different. Land, ]>articularly when 
dry, receives heat from the sun^s rays very readily, but 
transmits it through i<s ow'ii substance to great depths very 
slowly ; and, on the other hand, water, by reason of its transpa¬ 
rency, receives heat very slowly, but dilfusos what it receives 
more readily. 

Dr. Hales found, that in the month of August, 1724, when the 
air and the siirfact! of the earth were both at 88°, a thermometer 
placed only two iuclies^belovv the surface of the eartli stood at 
86°; another, Ki inches under the surface, indicated 70° ; and a 
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third, 24 inches’deep, stood at 68“. The last two thermometers 
preserved the same temperature, both day and night, till the end 
of the mouth, and then fell to 61®, the earth obstinately retaining 
its heat at that depth, thoifgh the temperature of the air fre- 
(pieutly varied. On the 26th of October, a thermometer exposed 
to tlic air stood at 35*6°; but one sunk two inches below the 
surface was heated to 43’85°; another, at the depth of 16 
inches, stood at 48*8°; and another, 24 inches deep, showed 
50° ; and from the Ist to the 12th of November, when the tem¬ 
perature of the e.\ternal air was 27°, a thermometer placed at 
tlie depth of 24 inches, stood at 43*8®; but from the month of 
March to that of September in the following year, the external 
air was constantly warmer than the earth at the depth of 16 or 
24 inches. * 

From these experiments, it may be inferred that the surface of 
the earth is much heated during summer, but that the heat 
descends very slowly, a great part of it bein^ communicated to 
the air; that during the winter the earth gives out to the air 
the heat which it had received during the summer; and that 
wet summers are generally succeeded by cold winters. 

Marriotte’s experiments furnish nearly similar results to those 
of Dr. Hales. Hence it appears that at the distance of about 80 
or 90 feet below the surface, provided that there be a communi¬ 
cation with the external air, or at a less depth if there be no 
communication, the temperature of the earth admits of very 
little variation, and generally approaches to the mean annual 
heat. 

M. Van Swinden has observed, that the greatest cold, and 
even that which is below 0° of Fahr. if it lasts no more than a 
low days, penetrates no deeper than 20 inches, when the earth 
is covered with snow, and not above 10 inches, if no snow lies on 
the surface. 

Sucii facts tend to prove that the heat of tlie earth does not 
increase as we descend into it; but at the greatest depths, it is 
nearly the same as the mean annual temperature of the latitude. 

The following table of temperatures, taken by myself, will be 
convenient for a general reference, distinguishing the mines at 
work from those long since abandoned; and the medium in 
winch the temperatures were taken ; 



46 Mr. Moyle on the Temperature of Mine's. 
























1823.J Mr. Moyle on the Temperature of Mines. 41 

Secondly, it is* necessary to make a few remarks oii what Mr. 
Fox and Dr. Forbes have stated, trusting that those gentlemen 
will excuse the liberty which I have taken. 

In Mr. Fox’s tables, the irregular ratio of augmented tempera¬ 
ture is very conspicuous ; as it appears to be as hot at the depth 
of tJOO feet in Cliacewater mine, as it was in Dolcoath at the 
depth of 1440 feet, each being 82°. In the next place, it is as 
hot at 420 feet in the United Mines, as in Dolcoath at 1200 
feet; as hot in Chacewater at 480 as at 840 feet in lluel Damsel; 
as liot at 780 feet in Treskerby as at 1380 in Dolcoath, &c. 8cc.; 
and hotter in.the United Mines at the depth of 1080 feet than in 
any other mine in the county. From this statement, it appears 
that the temperature of the earth in Chacewater increases 27° in 
.o40 feet in depth ; while Dolcoath is augmented only the same 
in 1380 feet; and the United Mines the same number of 
flegrees in 1080 feet, or exactly double the deptli. These facts 
would induce me to look upon the progressive ratio of heat in a 
did'ereni light IVoni those gentlemen. 

Mr. Fox and Dr. Forbes are at variance in opinion about fixing 
a limit tis to the precise point below the surface, for the com¬ 
mencement of augmented temperature ; an examination of an 
ex])erinient or two will prove the confidence we may place in the 
conclusions of either. 

Mr. Fox commences at 50 feet, and Dr. Forbes at 200 feet, 
l.'clow the surface ; and from the extreme temperature observed 
in our deepest mines, would deduct ()° for artificial and extra¬ 
neous caus(‘s of heat, thus reducing the actual degree at about 
lijOOt)!- 1400 feet from 72° to 74°; and after the ratio ol’ 1° for 
<‘vory 50 f(;et, it would be at the tlepth of 1044 feet, 08°. Now 
rt'verse the order of cahndation, and we shall find Mr. Fox to 
make it 00.]°, and Dr. I^’orbcs, for the same depth. This 

is the precise depth of the lowest of the three levels driven under 
'rrenow'clh from Crenver, the temperature of which is actually 
only 58°, although a s])ot n<jt in the course of working, yet has 
a distant communication with the mine in general, and at a 
working spot on the same l(;vel, the temperature is but 68°, after 
being exposed to all the extraneous sources in common. 

Dr. Forbes remarks (and Mr. Fox in his last cominuniaation 
says the same), “ hence it follow's, that the natural tempert^urc 
of the earth in the mines in (Jornwall, at the depths mentioned, 
must be considerably above that of the mean of the climate. 
This conclusion is t;qually dcducible from many facts which 
have been observed in mines. The most conclusive of these is 
the high temperature of extensive collections of water in aban¬ 
doned mines, or in parts of mines that have been long since 
abandoned. In cases of this kiird, it is impossible to believe 
that the temperature can have been derived I'rom any other 
source than the rocky walls f)f the citvity in which it is con¬ 
tained ; and as these walls could not derive their temperature 
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from any foreign source, the conclusion is equally in favour of 
the natural high temperature of the body of this earth at certain 
depth." 

Will these gentlemen, I would*ask, still maintain the same 
sentiments / If so, their theory must fall to the ground, as we 
can now clearly prove that these very collections of water possess 
even a less temperature than the supposed mean of the climate; 
e. g. Huel Ann, and the third shaft in Herland ; one 130, and the 
other 160 fathoms in tlepth. Ding Dong, Huel Rose, Huel Fran¬ 
chise, &c. 

The only instances of importance. Dr. F. brings in support of 
this hypothesis, are the following : a large isolated* collection of 
water in Botallack mine is stated to be 62° at the depth of about 
400 feet from the surface. Here it niiay be necessary to refer to 
his general tlescription, and we find it is an old working full of 
water, 80 fathoms deep below the gallery at 400 feet, and is 
• under the sea. The surface of this water is 62°, while the air 
was 66° ; the heat of this water at the bottom of the working is 
not given. He continues, ** a still stronger instance, perhaps, in 
support of the same conclusion, is a&rded by the details of 
the other submarine mine Little Bounds. This mine was 
formerly worked to the depth of 600 feet. Of late years, very 
little has been done, and the water has risen to within 40 
fatlioms of the adit, where it is kept stationary by the partial 
operation of the pumps. There is thus a permanent body of 
water extending from the depth of 300 to that of 600 feet below 
the surface, and, perhaps, to half that distance horizontally. 
This water, as discharged by the pumps in 1822, is of the tem¬ 
perature of 66^°.” Pray what has this to do with the tempera¬ 
ture of the central part or bottom of the collection ? And yet 
Dr. F. in nearly the following page, states, that a large body of 
water resembling the last has accumulated in the okl wrought 
part of Ding Dong mine; at the depth Of 444 feet below the 
surface, the workmen had just cut through the barrier which 
divided them from this old working, and the stream of water 
which issued forth (and which w'as the bottom of the large col¬ 
lection), was only 624°, thus at once proving what is actually the 
case, that, as 1 before stated, it may be as cold at the very cen¬ 
tre of the earth as at any distance beneath its surface. 

In the next place, 1 do not conceive that their opinion can 
be supported, because Dr.-Forbes’s philosophical reasoning on 
all the extraneous sources of caloric falls short of what is actually 
observed, and tliat we must attribute this extra portion as derived 
from the earth itself; for I should imagine that there are few 
more difficult pro])leins, than a true estimation of the power of 
the infinite sources of calorie in a mine in the full course of 
working. * 

In making a lew observeJions on the foregoing experiments, I 
luustremuik in the iirst place, that in mines which are at w'ork 
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scarcely two plates of equal depth below the surface, and under 
similar circumstances, exhibit the same temperature. As these 
did’erences and irregularities of temperature always occur in 
mines which are at work, fliey must arise from adventitious 
causes. I am, therefore, of opinion, that the true temperature 
of any part of a mine in the full course of working is difficult of 
attainment, and that we must have recourse to those mines, and 
parts of mines, which have been long since quitted by the miner, 
in order to obtain any thing like a true datum. 

The hot springs which frequently occur, while they prove the 
existence of .causes sufficient to give them their high degree of 
temperature, prove, at the same time, by their rarity, the local 
and adventitious nature of those causes. 

I cannot conclude withdut stating, that I hope those gentle¬ 
men who have taken such an interest in the present inquiry, will 
not lose sight of it, but avail themselves of every opportunity 
likely to develope this apparently mysterious subject; and as we 
are in possession of the temperatures of Huel Ann, and the Iler- 
land mine, and which are to be immediately reworked, and of 
lluel Abraham, our deepest mine, which report says is about to 
be relinquished, 1 think a favourable opportunity will occur to 
reverse the nature of our present experiments, and thus afford 
by synthesis, as well as analysis, an accurate* statement of 
facts. 1 am. Sir, your obedient servant, 

M. P. Movle. 


Article IV. 


On the Slate of Water and Aeriform Matter in Cavif les found in 
certain Cry slain. By Sir Humphry Davy, Bart. l*liS.* 


There are few inquiries in natural science more calculated to 
awaken our curiosity, than those relating to the changes wliich 
tlic matter composing' the surface of our globe has undergone. 
The imagination is excited by the magnitude of the operations 
by the obscurity of the phenomena, and the remoteness of the 
time at which they occurred ; and all the intellectual powers are 
re<juired to be brought into activity to find facts or analogies, or 
to institute experiments, by which they may be referred to known 
i'.auses. 

The crystallizations constituting the whole of the rocks which 
are usually called primary, and those found in such abimdance, 
even in the rocks which are termed secondary, prove that a 
c-onsiderablc part of the materials of the Airface of the globe 
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must have been either fluid or aeriform ; for these are the only 
states from which the regular arrangements of the molecules ol 
bodies constituting crystals, can bej, ])roduccd. 

Geologists are generally agreed that the greater number of the 
crystalline mineral substances must have been previousljr in a 
liquid state; but difl’orent schools have supposed different 
causes for their solution ; some attributing this effect principally 
to the agency of water, others to that of heat. 

When, howevuT, it is considered, that the solvent power of 
water depends upon its temperature, and its deposition of sidid 
matters upon its change of state or of temperature ; and that 
being a gravitating substance, the same quantity must always 
belong to the globe, it becomes difficult to allow much weight to 
the arguments of the Wernerians or JN^qjtunists, who have gene¬ 
rally neglected, in their speculations, the laws of chemical 
^ attraction. 

There are many circumstances, on the contrary, favourable to 
that part of the view s of tlic lluttonians or Plutonists, relating to 
the cause of crystallization ; such as the form of tlie earth, that 
of an oblate spheroid ffattoned at the poles ; the facility w'ith 
whicli heat, being a radiating substance, may bo lost and dissi¬ 
pated in free space ; and the observations which seem to show 
the present existence of a high temperature in the interior of the 
globe. 

1 have often, in the course of my chemical researches, looked 
for facts or experimmits, w’liich might throw some light on this 
interesting subject, but without success, till about three yirars; 
ago; when, in considering tlie state of the fluid and aeriform 
matters includetl in certain crystals, it ajipeared to uu;, that, 
these curious plienoineiia might bo exaniiiied in a manner to 
afford some important arguments as to the causes of' the forma¬ 
tion of the crystal. 

It is well kuowai that water, and all fluids at usual tempera¬ 
tures, are more expansible by heat than siliceous or other earthy 
matters ; and supposing these crystals to have been formed, and 
the water or fluid enclosed in them, at a pressure and tempera¬ 
ture not very unlike those of our existing atmosphere, this fluid 
ouglit *to fill nearly the same space us wlicu included, and the 
elastic fluid confined with it, siqiposing it non-absorbablc, ought 
to he in the same state of density. On the contrary, if the 
earthy matter and the fluid separated from each other umler a 
much higher temperature than that now belonging to the sur¬ 
face, a certain vacuum might be expected in the cavity from the 
contraction of the fluid, and if any gas were present, a consider¬ 
able rarefaction of it; and though, supposing a mucli higher 
temperature on the tsurface of the globe, the atmosphere formed 
by aqueous vapour must have had much greater absolute weight, 
which, as liquids are compreMible, must have influenced the 
volume of the fluid at the time it was enclosed, a circumstance 
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which would render it impossible to draw any conclusion as to 
the exact temperature, yet still the experiments appeared to 
offer, on any view, interesting results; and I was the more 
desirous of performing them,* as I believe the nature of the fluid 
and aeriform matters included in rock crystals and other silice¬ 
ous stones, has never been accurately ascertained. 

Having purchased some crystals, and having had others com¬ 
mitted to my care by the liberality of my Brother Trustees of the 
British Museum, and of my friend Prof. Buckland, I proceeded 
to make the necessary experiments upon them. It will be 
improper for me to take up the time of the Society by a minute 
description of my manipulations. Holes were drilled in the 
crystals by the use of diamonds, generally by Mr. Newman, 
under distilled water, or mercury, the gas was expelled by the 
mtroduciion of wires, and the fluids included in tlie cavities 
were drawn out by means of fine capillary tubes, and experi¬ 
ments were al'terwards made to determine the space they occu- • 
pied, wliich had been accurately measured and marked upon, 
the c-rvstal. The cliemical nature of the fluid and gas was 
iletcrmined by processes wdiicli were necessarily difficult from 
the smallness of the rpiantities operated upon ; but which are 
too well known to the chemical philosophers of this Society to 
need description. 

'fhe first tbri'c crystals that I examined were from Schomnitz, 
in Hungary ; the cavities that they contained w^cre proved not to* 
be permeablt! to the atinosphoro, by exjiosure to rarefied air, 
alone, and under water, in the receiver <>f an air-pump, a cir¬ 
cumstance which it was necessary always to attend to, in order 
to render tlio experiment availing’. 

A cavity in one of the crystals was pierced under oil, three 
under distilled ^ater, and one under mercury. In all of them 
the (lin’d rushed in when the cavity w’as opened, and the globule 
of elastic (hud contracted so as to appear from six to ten limes 
less than before tlio experiment. The tiuid in all the crystals 
(ill tw'O it was minutely examined) w’as found to be w ater nearly 
pure, containing only a minute portion of the alkaline sulphates. 
'I'Jic elastic fluid, as well as J could ascertain from the very 
minute <[uautities I could procure, appeared to be azote, unmixed 
with any other substance. 

The largest cavity, wliich w'as in the crystal put into my Hands 
by Prof. Bncklaud, contained a space equal to 74’5 grains oi* 
mercury; the water in it equalled in volume 48-1 grain mea¬ 
sures of mercury ; and the globule of air, after the exjierimeut, 
equalled in diameter a globule of mercury weighing 4’2 grains, 
so that the elastic fluid had contracted at least between six and 
seven times, 

111 the otlior experiments, the cavities being much smaller, the 
quantities of air and fluid could not ho»accurately measured ; but 
there seemed to be nearly the same relation between the space 
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filled by fluid, and that containing aeriform matter; and in all 
of them the contraction of tlie globule of aeriform matter was 
evidently greater, and in one instance to less than 1-lOtli of its 
original bulk. * 

"llie fourth crystal that I experimented Tipon was of unknown 
locality; hut I have reason to believe that it was from Gua- 
naxualo, in Mexico, as it strongly resembled some that Mr. 
Iloulaiul show'cd me from that place. The cavity in it was 
extremely small, and when pierced into, under distilled water, 
the globule of girs, fiom being one-eighth of an inch in diameter,* 
diminished so as to be less than l-25th ; so that its rarefaction 
was much greater in this than in the other instances; the water 
was too small in quantity to be minutely examined ; it seemed to 
be nearly ^)ure, producing a cloudiness barely perceptible in 
solutions ol nitrate of silver and muriate of baryta. 

It was an interesting point to ascertain whether the same 
circumstances occurred in productions found in rocks which 
have been generally considered as of igneous origin, such as the 
basaltic rocks in the neighbourhood of Vicenza, the chalcedo¬ 
nies of which so ollcn allbrd included m ater. 1 found it much 
more easy to make experiments of this kind, and to procure 
specimens, which were abundantly supplied to me from the same 
sources as those 1 have just referred to ; and though some of 
these specimens proved to he permeable to the atmosphere, and 
to have been filled with water artificially, yet many occurred, in 
which the sides of the cavity were absolutely impervious to air 
or w’at.cr. 

Tlie results that 1 obtained were very analogous. Water con¬ 
taining very minute quantities of saline impregnations, occa¬ 
sioning barely a visible cloudiness in solutions of silver and of 
muriate of baryta, was found to be the fluid ; the gas was azote, 
but it was in a much more rarefied state than in the rock crys¬ 
tals, being between CO and 70 times as rare as atmospheric air. 

The quantity of water was to the void spabe in greater propor¬ 
tion than in the rock crystals. In the instance in which the 
most accurate experiment was made ; namely, on the great spe¬ 
cimen preserved m the collection of the British Museum, and 
which weighed 380 grains, the quantity of water was 29-9 grains, 
the space occupied by aeriform matter was equal to 11*7 grains 
of water, the volume of the globule of gas at the common pres¬ 
sure was to that of its rarefied volume as 1 to 63. 

It occurred to me that atmospheric air might have been origi¬ 
nally the elastic fluid included in tliese siliceous stones and in tlie 
crystals, and that the oxygen rniglit have been separated from 
the azote by the attraction of the water, and a direct experiment 

* I have not thought*it necessary to refer to the heights of the barometer and ther- 
nio-.neter in these experiments, as it is impossible to gain any other than general 
results, upon quantities in which dilTcrences arising from atmospheric tcm])eraturc and 
pressure, would be quite unapprcciahlc. 
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seemed to confirm this idea. A chalcedony which had been 
bored was placed in water free from air under a receiver, which 
was exhausted till a portion of gas from the interior of the crys¬ 
tal had escaped into a propel receptacle. This gas examined 
by nitrous gas was found to contain nearly as much oxygen as 
atmospheric air ; so that tliere is every reason to believe that 
the water had emitted oxygen during the exhaustion. 

I endeavoured to find some calcareous secondary rocks, or 
crystals belonging to them, containing cavities, on which expe¬ 
riments of the same kind might be made; but in a number of 
trials, I have as yet found none impermeable to the atmosphere; 
and the cavities of such, when bored, are always found to con¬ 
tain atmospheric air in a common state of density. 

1 was surprised to find thtit this was the case even with cavi¬ 
ties ill calcareous spar in the centre of a limestone rock ; yet 
tliese cavities which ^contained atmospheric air did not fill with 
water when the stone was placed in water under an exhausted 
receiver. AV'hcn, however, it was dry, and jilaced in a receiver 
alternately exhausted and filled with hydrogen, the air that was 
produced by piiucing the cavities, was fijund mixed with hydro¬ 
gen ; proving that the substance of the stone was permeable to 
tdastic Iluid. 

1 hope soon to be able to make further researches on this 
subject; but in I'easoning upon the vacuum, or rarefied state of 
the aeriform matter in the cavities of tliese rock crystals and 
chalcedonies, it apjiears difficult to account for the phenomenon, 
except on the supposition of their being formed at a higher tem¬ 
perature than that now belonging to the surface of the globe; 
and the most probable supposition seems to be, that the water 
and the silica were in chemical union, and separated from each 
other by cooling. • 

Water in the temperature of the arctic winter is constantly a 
crystallized body. As a fluid, its solvent powers are increased as ’ 
its heat becomes higher, and, w'lien elastic, the density of its 
vapour is exalted in proportion to its heat; so that an atmosphere 
of steam, supplied from an indefinite source above w^ater, would 
render it capable of receiving a very high degree of heat. Lime 
retains water in combination at a heat above 250° Fahrenheit; 
baryta retains it (even under ordinary pressures) at a strong a-cd 
heat, and fuses with it. It is extremely likely that a liquid 
hydrate of silica would exist, underpressure, at high tempera¬ 
tures ; and like all liquid bodies in the atmosphere, w’ould pro¬ 
bably contain small quantities of atmospheric air ; and such a 
supposition only is necessary to account for the phenomena pre¬ 
sented by the water in rock crystal and chalcedony. 

As, how ever, steam or aqueous vapour may be considered as 
having a share in these results, if it be supposecl included in the 
cavity, no exact conclusions can be dtawn from the apparent 
degree of contraction of the water ; particularly as tjie late inge- 
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nious researches of Mr. Perkins show, that w^ter is much more 
compressible than was formerly imagined; and the volume of 
water, however high its temperature, must be influenced by the 
pressure to which it is exposed > so that a certain compressing 
weight may not only impede, but altogether counteract, the 
expansive force of heat. 

Many speculations might be indulged in on this subject, but 1 
shall not at present enter upon them ; and I sliall conclude by 
observing, that a fact, which has been considered by the Neptu- 
nists, above all others as hostile to the idea of the igneous origin 
of crystalline rocks, namely, the existence of water in them, 
seems to afl’ord a decisive argument in favour of the opinion it 
has been hrouglit forward to oppose. 

APPENDIX. 

Since the foregoing pages were communicated to the Royal 
Society, I have made some new experiments on the same sub¬ 
ject; all of them, except two, ofl’ered results of the same kind 
as those 1 have detailed, and upon such 1 shall not enter; but 
tliese two, from their peculiarity, will not, 1 trust, be thought 
unworthy of a particidar notice. 

Jn examining, with Mr. lleuland, the beautiful specimens of 
rock crystals iu the collection of Charles Hampden Turner, Esq. 
I obsej'ved one crystal which, Mr. lleuland informed me, was 
from La (iardette, iu Daupbiue, that contained a considerable 
cavity, in which there v\as a viscid brownish liquid, rosembling- 
in its uppearaiice and consistence linseed oil. As the void space 
or cavity tilled with aeriform matter appeared considerable in 
proportion to the fluid, I expressed a desire to pierce the crystal; 
ami Mr. Turner, hearing of my wisli, was so kind as to gratil’y it 
in the must polite and liberal manner, by presenting to ino the 
• specimen. With Mr. Newman’s assistance I made the usual 
experiments upon it. The cavity was pyramidal, and nearly the 
tliird of an inch iu diameter. 1 soon ascertained that the fluid 
was not water, as it congealed and became ojiaipie at a tcmjier- 
atme of 6(j°. When tlie crystal was ])ierced under distilled 
water, the water rushed in and entirely filled the cavity, so tliat 
no <^ther aeriform matter but the vapour of the substance could 
have been jU’csent : the water vvas rendered wliite and cloudy, 
apparently by tlu; substance. 1 endeavoured to cullcct some of 
it for chemical examination, but it was too small in quantity (not 
equalling iu volume one-sixth of the volume of the cavity), to be 
submitted to analysis. It swam on the w'atcr, had no distinct 
taste, but a smell resembling naphtha ; a portion of it taken out 
mixed with the water, when exposed to heat acted like fixed oil, 
mid it seemed Iw have a high temperature of ebullition. It 
inflamed, producing a \vhite smoke. 

Tlio fa«’.f, of almost a peifect vacuum existing in a cavity con- 
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t?iin)'4g- qin expansible but difficultly volatile substance, may be 
considered as highly favourable to the theory of the igneous 
ori'^'in of crystals : the other experiment is of a nature entirely 
di/;erent, though its result mc^j be explained in the same suppo- 
siijiibn. 

In examining a crystal in the collection of the Royal Institu¬ 
tion, and which from its characters I believe to be from Capao 
d’Olanda, Province of Minas Geraes, Brazil, I observed that tbp 
quantity of aeriform matter was unusually small in proportion to 
the quantity of fluid, in two or three cavities not occupying one- 
tenth or one-twelfth of the space ; and from the peculiarity of 
its motion, it appeared to be more likely to be compressed than 
rarefied elastic fluid ; and in piercing the sides of the cavities, I 
found that this was the case; it enlarged in volume from ten to 
twelve times ; the fluid was water, but the gas was too minute 
in quantity to be examined. 

It will be intejestihg to ascertain under what circumstances, 
and ill what situations, crystals of this kind are found. If tliey 
be su])|)osed of igneous origin, they must have been formed 
under an immense weight of atmosphere or fluid, sufficient to 
produce a compression much more than adequate to compensate 
for the exi)ansi\ e effects of heat, a supposition which, in conse¬ 
quence of Mr. Perkins’s experiments, already alluded to, may be 
easily formed. 


Article V. 

On Grey Whin. By N. J. Winch, Ksq. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, TSTciL'castlc-upon-Tync^ JJcc.XS^ 1822. 

Tiior oii 1 believe it to be generally known to such of your 
readers as have paid atlention to the geology of Britain, that the 
workmen engaged in the collieries and quarries of the north of 
England ami Scotland apply the ternr johin not only to basajt or 
greenstone, but to m'ost other species of hard stone,, yet I am not 
aware that a peculiar rock called by them grey tvhin has ever 
attracted particular notice. The rock constituting the stratum, 
or possibly strata in question, consists of minute grains of hair- 
brown compact felspar or clinkstone, with a few spangles of 
silvery mica scattered through it. From the close cohesion of 
its small particles, it might be mistaken at first sight for clink¬ 
stone, strongly resembling the well-known rock of l.umlash, but 
by a lens, the granular texture is detected, and the difference 
between them easily proved. Owing to* this compact texture. 
New Series, vol, v. e 
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and the nature of its component parts, it is both heavy and 
touffh, requiring a smart blovr of the hammer to break it. Betore 
the blowmpe, it fuses without much difficulty, into a pale-brown 
glass ; it is not magnetic like basalt. At St. Anthon s colliery 
(see Geological Transactions, vol. iv. p. 41), the bed lies nearly 
104 fathoms from the surface of the earth, and is a toot in 
thickness; its situation is between a stratum of strong white 
post (sandstone) seven feet thick, and a stratum of b\ue jnetal 
(shale, slate clay) eight and a half feet thick. In Walbottle 
Dene, five miles west of Newcastle, a similar stratum creeps out 
by the edge of the brook ; but its thickness or relative position 
cannot there be so accurately ascertained as at St. Anthony 's, where 
a shaft has been sunk through it. Whether this be a continua¬ 
tion of the same bed, I cannot determine; but the high mam coal 
croppino' out at Benwell Hills, two miles to the east of Walbottle, 
and this^bed lying 29 fathoms below that seam, I am inclined to 

consider them one and the same, notwithstanding the stone is finei 

grained at the latter place ; for all our coal strata rise to the clay 
in succession towards the west and south-west. 

It is by no means improbable that similar beds may be known 
to exist in other districts; but never having heard of a stratum 
of compact felspar and mica, as a member of a coal format ion ^ 
you will oblige me by giving publicity to this short notice through 
. the medium of your journal. 

I have the honour to be. Sir, 

Your most obedient servant, 

N. J. Winch. 


Article VI. 

Queries on the Plumbago formed in Coal Gas Retorts. 

By the Rev. J. J. Conybeare, MGS. 

(To the Editor of the Annals of Philosophy.) 

^ MY DEAR SIR, Bath Easton^ Dec. 15, 1S2^. 

The very general use of coal gas, and the degree of scientific 
information mostly to be found in those connected with its manu¬ 
facture, render it probable that for many persons the remarks 
which I am about to offer will possess but little of novelty. As, 
however, I am not aware that this subject has yet been noticed 
in any periodical or other publication, 1 venture to intrude them 
on the notice of your readers, rather indeed in the hope of 
obtaining further information from tho^e who are more compe¬ 
tent than myself, than df adding much to the public stock. 
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The cast-iron retorts used in the Bath gas works, being, on 
an average, somewhat less than one inch and a quarter in thick¬ 
ness, are burned through^ as it is technically termed, in the part 
exposed to the greatest heat, in about 18 months. After this 
they are of course no longer serviceable. This destruction is 
effected by the progressive oxidation and scaling off of the 
metal. The scales consist chiefly of peroxide of iron, and the 
powder which they afford by grinding and washing might be 
applied to any of the purposes for which the crocus mart is is in 
request. It is observable that the portion of cast-iron which 
remains unoxidated in the parts exposed to a strong heat is 
found to present, on being broken, a texture much more highly 
crystalline than that of the portion further removed from the 
action of fire.* Is this fnmple development, or is it to be 
ascribed to that mysterious re-arrangement of particles which 
in some other cases appears to take place at a heat short of 
actual fusion ? 

The unserviceable retorts on being withdrawn from their beds 
are found lined with a coating of plumbago averaging the thick¬ 
ness of four inches. This coating is thickest towards the bot¬ 
tom of the retort, nearer to its mouth it becomes scantier and 
more intermixed with coaly and fuliginous matter. The general 
aspect of the piredominant variety may be thus described: 
Colourf iron-grey, somewhat lighter than that of native ])lum- 
bago ; texture, scaly; structure, mammillated, usually in very 
close aggregation ; some specimens exhibit this structure on 
the larger scale ; generally it is discoverable only by the use of 
the lens ; hardness, somewhat variable, but always greater than 
that of the best native plumbago ; scratches gypsum, but is 
scratched by calc-spar; lustre ot the exterior surface (especially 
where the mammillated structure is distinct), sometimes very 
considerable : lustre ofthe fracture usually but small: the yowder, 
uniformly resembles that of common plumbago, excepting that 
it is somew'hat less brilliant. 

In another variety, the structure of the mass is stalactitic, and 
its texture, where broken, perfectly compact and uniform; even 
under the lens, this- variety closely resembles some ofthe stalac¬ 
titic grey ores of manganese, and occasionally exhibits o« the 
surface a considerable degree of iridescence. The mass for*the 
greater part gives evidence of its gradual formation, by its slaty 
aspect, and tendency to break with greater readiness in the 
direction of what may be termed its strata. In many parts, it is 
rifty, and the rifts are usually coated with a brilliant deposition 
of a lighter colour than the general mass. Fragments projected 


* For tills observation, as well as for most of the facts contaificd in this letter, I am 
indebted to the kindness of Mr. Fastwick, the intelligent and obliging superintendent of 
the Bath Gas Works. 
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on nitre deflagrate, but not rapidly, leaving after combustion 
traces of iron. Some rude experiments gave me reason to think, 
that the quantity of iron varied in different specimens, and that 
it scarcely amounted, at the most^ to the nine per cent, stated 
by Berthollet to exist in native graphite. That the substance 
in question is a true artificial plumbago admits, 1 apprehend, of 
no doubt. It must be formed plentifully in many other gas 
works besides those of Bath, and must, therefore, in all probabi¬ 
lity have attracted the notice of persons far better able to inquire 
into its production and properties than myself. In our works it 
has not yet been converted to any useful purpose. In writing or 
drawing, its hardness and general want of compactness render 
it in its crude state altogether unserviceable. When finely pow¬ 
dered and washed, it might be used iti composition pencils. For 
the domestic uses to which plumbago is applied in coating 
, grates, &.c. 1 have found it to answer sufficiently well; but it is 
objected by the savuntcs in housewifery, that it has not a suffi¬ 
cient lustre, and would, therefore, I suppose, be seldom used by 
them; but where preservation only, and not ornament, was the 
object,* I have been informed that it has been applied with suc¬ 
cess to the purpose of covering razor strops. For that of dimi¬ 
nishing friction, and for the manufactory of crucibles, furnaces, 
&c. it would, I should apprehend, answer sufficiently well, for the 
. latter especially. It appears from a paragraph in the article 
Coinage (Supplement to Encyclopa;dla Britannica), that the blue 
pots used in the mint are all of foreign manufactory, those 
made in this country containing too smalt an admixture of black 
lead. Is this to be attributed to the scarceness of that material, 
or to the want of sufficient tenacity in the English clay with 
which it is worked up, rendering its addition beyond a certain 
point impracticable I 

But whether this substance prove useful or worthless in an eco¬ 
nomical view, its occurrence cannot fail to strike the more spe¬ 
culative inquirer us adding one more to the many instances in 
which the unintentional products of art have been found to 
resemble those of nature, and as contributing, remotely at least, 
to throw fresh light upon one of the most controverted points of 
geolftgical theory. Plumbago is well known to be among the 
most infusible of mineral substances. Now in the present cases, 
if not the whole of its mass, at least all those portions in which 
the mammillated structure is discernible, and yet more its stalac- 
titic form, must have been brought to a state of fusion by a heat 
inferior to that at which cast-iron begins to run. Will this be 

*■ I know not at what price it might be rendered, but as its production is matter of 
necessity, and it is at present considered as useless, the charge could scarcely be high. 
The retail price of the black lead of the shops is 2s. per lb. and it is said to be much 
adulterated by the admixture o£ a micaceous hematite obtained near J^vey Tracey 
(C. Devon), which must be injurious to its preservative qualities. 
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the better accounted for by the long duration of the heat, or by 
assuming that this compound, like some others, is more fusible 
at the moment when its constituents first enter into chemical 
union. Should it be apprehended that no actual fusion whatso¬ 
ever has taken place, the formation and consolidation of the sub¬ 
stance by heat without fusion will stilt furnish the volcanist 
with a new point of analogy. 

Believe me, my dear Sir, very truly yours, 

J. J. CoNVnEARE. 

P. S. The character of some portions of this plumbago has 
struck me as not unlike that ascribed to the points of charcoal 
altered and fused by voltajic electricity, in some late American 
experiments. 
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Article VII. 

On the Compressibilift/ of Water. By Prof. Oersted.* 

Prof. Oehsted, several years since, laid before the Tloyal 
Society of Copenhagen some experiments on the compression of 
water, and showed at that time that this nught be effected by a 
much smaller power than is generally supposed, provided the 
instrument was constructed according to the well-known prin¬ 
ciple, that a pressure acting upon a suxall surface of an enclosed 
liquid had the same effect as a power equally great, acting 
upon each similar part of the whole surface. For the compres¬ 
sion of water he made use of a large cylinder of brass upon which 
one smaller was screwed, furnished with a well-fitted piston. He 
was, therefore, able to show the compression of water by a small 
power, quite as w ell as Abich and Zimmermann had done by many 
hundred pounds w'eight. To meusure the power, a tube full of 
air, which was confined by mercury, was used, by which contri¬ 
vance, of course, the air underwent the same pressure as the water 
from which it was separated by the mercury. According to the 
principle, that the compression of the air is in proportion to the 
pressing power, it was easy to calculate this power. Butnotwath- 
standiug the great strength of the brass cylinder in which the water 
was compressed, it was possible that it might have given way, so 
that not only the compression of the water might have been mea¬ 
sured, but a result obtained, in which the flexibility of the instrument 


’ Extracted from a memoir read before the Royal Society of C^openliageri, 1822. 
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was included. In the first experiment of M. Oersted, as well as 
in all those of former philosophers. Canton only excepted, any 
chanp^e of temperature, which might have happened during the 
experiment, had not been taken into consideration, which, how¬ 
ever, in several respects was necessary, as it might even be sup¬ 
posed that heat was produced by the very compression. The 
excellent experiments of Canton, which, in later times, have 
been almost forgotten, were made with the pressure of condensed 
and rarified air. But every condensation or expansion of air is 
accompanied with an adequate elevation or diminution of tem¬ 
perature ; it was, therefore, to be feared, that this ingenious phi¬ 
losopher had been deceived by this influence. He found the 
compression of water, at a pressure, equal to that of our atmo¬ 
sphere, to be between _--„Yoo-o Vo oV^o of bulk of the 
water. The experiments of Canton possessed a great advantage 
over all which have recently been made, viz. that the vessel which 
' contains the liquid to be compressed undergoes the same pres¬ 
sure l)Oth internally and externally ; so that neither its form nor 
its size can be altered. Within a few years, Mr. Perkins, the 
ingenious inventor of the siderographia, has made some experi¬ 
ments, which have the same advantage as those of Canton; he 
included the tube of metal in which the water was to be com¬ 
pressed, in water which was exposed to the same pressure. His 
ingeniously contrived experiments will always be of considerable 
importance, because he has made them with a power which a 
philosopher seldom has at his disposal, viz. a pressure several 
hundred times exceeding that of our atmosphere. It was not, 
however, his intention to ascertain by these experiments, whether 
heat was produced by the compression of water, and what 
influence it had upon the result. Prof. Oersted endeavoured, 
therefore, to contrive an instrument which allowed an exact 
measurement of the compressing power, as well as of the com¬ 
pression of the water itself, and which at the same time made it 
easy, exactly to ascertain the influence which heat might have 
on the effect. The water which is to be compressed is included 
in a glass tube, «, which holds about two ounces of water : it is 
closed below, and its upper part terminates in a capillary tube, be, 
o2 French lines long, and of even bore, so that the vessel is like 
a flask, the neck of which is a long capillary tube. On the 
upjjer end of this tube is a small funnel two lines wide. The 
flask holds 709*48 grammes of mercury, but the mercury which 
fills 24*0‘ lines of the capillary tube weighs only 90 milligrammes, 
which gives for the length of a line, or, to be more 

exact, 0-000005501 of the contents of the flask. When the 
experiment is to be made, the flask is warmed a little by being 
kejjt for a moraept in the hand ; if possible the temperature 
niust not rise above 4 ° centigrade. Then a drop of mercury is 
introduced into the funnel, which, while the water in the flask is 
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cooling, will partly sink 
into the capillary tube f 
as deep as the mark 
and separate the water in * 
the flask from that in the 
outer vessel. This flask 
is now placed into a strong 
cylinder of glass A B C D, 
upon which another smal¬ 
ler cylinder of brass EFGH 

4/ 

is fixed. A piston con¬ 
nected with a screw F is 
moveable in this upper cy¬ 
linder. If a pressure b^ 
means of this piston be 
exerted upon the water 
in the glass cylinder, this 
will press upon the mer¬ 
cury, and thus upon the 
water in the flask. As 
soon as the water in the 
flask is compressed, the 
mercury in the capillary 
tube will sink; and the 
least pressure produces 
that effect. To mea¬ 
sure the compression, 
the author fastens the 
flask in a cylinder of lead 
df which bears a scale on 
which one-fourth part of a 
French line is marked, and 
a small glass tube, e/’, 
filled with air, evenly 
bored, serves to mea¬ 



sure the compressing 

power by the compression of the air. All changes of temperature 
are easily perceived on the narrow neck of the flask rnuoii more 
accurately than on any thermometer ; for an increase of temper¬ 
ature amounting to one degree (centigrade) makes the water rise 
27 lines, its temperature supposed to be about 15®. If the tem¬ 
perature is considerably higher or lower, the changes of course 
will be either greater or smaller. The scale being divided into 
one-fourth part of a line, and one-eighth being easily perceived 
by the eye, it is evident that cannot escape observation, 

and that is by no means dithcult to obse,rve. It is scarcely 
necessarv to add, that the temperature of the liquid is to be 
ascertained by a thermometer, at the beginning of the expe¬ 
riment. If the experiment be made quickly, and no per- 
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sons nresent beside the observer, the difference in the height 
ofthe^nercuiy before and after the experiment will generallyJ 

^-l^T Vk j'\ ««rc^ treat* O—TO 111*!'Il ^ XITL til© 


one-eighth 


of a line; IVequently, however, one-fourth, 
first case, it announces a change‘of temperature amounting to 
not quite second to hardly -r-’nr°* the expe¬ 

riment be performed slowly, the difference may be one-half, and 
even one line. In every case the mean height between these 
two observations is to be taken. By a long series of experiments, 
of which the most accurate w'ere made at a temperature of 15— 1G*, 
a pressure equal to one atmosphere has produced a com¬ 
pression = 0 000047 of the original bulk of the compressed 
water. Several alterations on the pressure, from one-third to 
five atmospheres, were tried, and agreed in proving, i/ml the 
compresniun is in direct proportion to the conipressittg power. 
The same result had been deduced by the author from his 
« former experiments, which, however, were influenced by the 
giving way of the metallic vessel; the exjiansion of which must 
Id^ ewise be in proportion to t he pressing power. 

It seems pretty evident that no heat is produced by this con¬ 
densation of the water, tlie limit between mercury and water 
being, after the experiment, on the same place as before; the 
insignificant elevation of temperature must be considered as a 
necessary result of the contact of the observer during the 
-experiment. Even after a pressure of five atmospheres, the 
difierence of temperature was not quite bi general 

neither greater nor less than that, if only a pressure of one atmo¬ 
sphere had been used. It was, lunvever, possible, that the expan¬ 
sion of the water w'hen tlie pressure had ceased, would absorb 
the heat produced before by the compression; therefore a 
thermometer of Breguct, on which a difference of-,idb of a 
degree may easily be perceived, was placed in 'the water in the 
large cylinder, and exposed to the greatest compression whicli 
could be procured, but not the least, traco of any change in the 
temperature was observable. The manner in whic’h these expe¬ 
riments of Prof. Oersted agree with those of Canton is 'real!v 
interesting. I’he Imglish philosopher had at G4° Falir. = lo,'.° 
centigrade, a compression of-,—,W,r-o pressure equal to one 
atmos'jjhere, and at d4” Fahr. = 1 centigrade, it w as f.—;y,.— 
'j’his rather unexpected result may easily be explained by small 
difierences in the tenqieratnre, but it does not, on either side, 
deviate much from the result Prof. Oersted obtained, which was 

T o (i 'o o u o • 
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Article VIII. 

Astj'ottomical Ohscrvaiiovs, 1822. 

By Col. Beaufoy, FRS. 

J3ushcy Heathy near Stanniore, 

Latitude 51° 37' 44*3" North. Ijon^^itude West in time 1' 20-93". 


Nov. 21. Immersion of Jupiter’s first < Ifi'i 14' 49" Mean Time at Bushey. 

.satellite.^ 16 16 10 Mean Time at Greenwich. 

Nov. 23. Immersion of Jupiter’s first C 10 43 19 Moan Time at Bushey, 

satellite. f . ^ 10 44 40 IMean Time at Greenwich. 

Nov. 25. Emersion of Jupiter’s first 5 7 21 20 JVIean Time at Bushey. 

satellite. ( 7 22 41 Mean Time at Greenwich. 

Nov. 27. Emersion of .lupiter’s second 5 9 50 15 Mean Time at Bushey. 

satellite. I 9 51 .36 Mean Time at Greenwich. ' 

Nov. 29. Immersion of Jupiter’s third 
satellite.* 

Dec. 7. Emersion of Jupiter’s first J 20 Mean Time at Bushey. 

satellite. ( 16 42 41 Mean Time at Greenwich. 

Dec. 11. Emersion of .Tupitcr’s second c 15 01 00 Mean Time at Bushey. 

satellite.^ 15 05 21 Mean Time at Greenwich. 


Articee IX. 

Anali/sis o/’ Uranite J'rotn Cornvmfl. 

]?y Richard Phillips, FRS. L. 6c E. 6cc. 

Tins mineral has been found in several of the Cornisli mines ; 
the crystals are sometimes of a yellow colour, more especially 
those which occur in Tin Croft copjier mine, near Redruth ; 
while, in Gnnnis J>ake cojiper mine, at the eastern extremity of 
the county, it is met with of a beautiful deep-green colour. 

Tlie primnry crystal of this substance is a right square prism, 
and there is no dilference in iliis respect between the yellow' and 
green crystals; the modifications of this form, with their 
viirieties, have lieen described by my brother (Mr. W.'l^Jiil- 
lips), in the third volume of the Geological Transactions. 

Both varieties of uranite have been subjected to chemical 
examination by the lute Rev. Mr. Gregor. VVitli respect to the 
yellow crystals, he states (Phil. Trans. 180-5), that beside oxide 
of uranium, they contain some lime, silica, and o.xide of lead ; 
and, he ob.serves, that “ the green crystals differ in no respect 

* According to the Nauticul Almanac, the imuicrsion of this satellite should have 
taken place at 17'' 20' 53"; but although I placed the telescope at 17*' 09' 29", the 
eclipse hatl previously occurred. 
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from the yellow, except in containing a little of the oxide of 
copper.” This opinion is confirmed by the identity of the 
crystalline form already noticed; Mr. Gregor states, however, 
that he had not a sutticient quantity of the crystals to allow of 
subjecting them to a rigorous examination. Since this period, 
Mr. Gregor has given an analysis of the green crystals in the 
fifth volume of the AnnalSy according to which they consist of 

Oxide of uranium, with a trace of oxide of lead . . 74-4 


Oxide of copper. H*2 

Water. 15*4 

Loss. 2*0 


. 100*0 

M. Berzelius, inhisNouveauSystemeMineralogiqiie, has given 
an analysis of the uraiiite of Antun: he says, have found that 
this mineral is a compound of oxide of uranium, with lime and 
water ; in fact, that it is a true salt with a base of lime in which 
fhe oxide acts as an acid.” He further states, that the oxygen 
of the uranium is three times, and that of the water six times, 
the oxygen of the lime ; there is, however, he observes, a slight 
excess of oxide of uranium and of water. The results of this 
analysis are thus stated : 

Lime. 6*87 

Oxide of uranium.72*15 

Water. 15*70 

Oxide of tin. 0*75 

Silica, magnesia, oxide of manganese. 0*80 
Matrix. 2*50 

98*77 

** The same mineral,” continues Berzelius, ** is met with in 
Corn\yall, but it is of a very fine deep-green colour; this colour 
is owing to the presence of a certain quantity of arseniate of 
copper, wdiich is an accidental admixture. W'hen this uranite 
is treated with soda by the blowpipe, it gives white metallic 
glob.ules, composed of arseniuret of copper.” 

With the intention of procuring some peroxide of uranium, I 
dissolved a quantity of the green uranite in nitric acid ; the 
oxide of uranium was precipitated by ammonia, and the oxide 
of copper dissolved by excess of it. In order to free the oxide of 
uranium from any arsenic acid which it might contain, I boiled 
the precipitate in a solution of potash; on vxdding a portion of the 
filtered solution to nitrate of silver, an abundant yellow preci¬ 
pitate was formed, which had the appearance of arsenite of 
silver; but as arsenious acid does not, believe, exist in nature 
combined with any metallic oxide, and as 9 ,lso the mineral in 
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question Tiad been dissolved in nitric acid, it was evident that 
the yellow precipitate could not be arsenite of silver. 

As phosphoric acid is well known to afford ayellow precipitate 
with oxide of silver, I suspected the presence of this acid, and 
1 found that the alkaline solution gave a blue precipitate with 
sulphate of copper; and when it^vas saturated with an acicl, 
mixed with ammonia and muriate of magnesia, the well-known 
minute crystals of phosphate of ammonia and magnesia were 
formed. 

Under these circumstances, it appeared to me worth while to 
subject the uraiiite to another analysis, and I proceeded as 
follows : 

One hundred grains of the green uranite of Cornwall were dis¬ 
solved in dilute nitric acid; half a grain of silica remained 
undissolved. In attemptin^to saturate the solution previously 
to adding nitrate of lead mr the separation of the phosphoric 
acid, I found that precipitation occurred long before sufficient 
potash had been added. As this free nitric acid would dissolve 
the phosphate of lead formed, 1 decomposed the nitric solution 
by boiling it with excess of potash, and then having added 
excess of acetic acid to the alkaline solution, nitrate of lead gave 
an abundant precipitate of phosphate. I prefer acetic acid for 
this purpose to nitric, because as acetic acid has scarcely any 
action upon phosphate of lead, it is not requisite to take the 
trouble of avoiding slight supersaturation. 

The phosphate of lead thus obtained, after washing and dry¬ 
ing, weighed 80 grains, equivalent, according to Dr. Thomson, 
to 16 grains of phosphoric acid ; the oxides of uranium and 
copper were redissolved in nitric acid, and the solution being 
added to ammonia, the oxide of copper was dissolved, and that 
of uranium precipitated ; the latter, after washing and drying, 
weighed 60 grains, and the oxide of copper, after ebullition with 
potash, weighed 9 grains. The ainmoniacal solution contained 
no lime. It appears, therefore, that 100 grains of this substance 
contain 

Silica........ . 0-5 

Phosphoric acid.16*0 

Oxide of uranium ..60'0 * 

Oxide of copper. 9*0 

Water.14*5 

100-0 

I attempted to determine the quantity of water by direct 
experiment; for this purpose 60 grains of the mineral wore 
heated on a platina crucible by a spirit lamp, 8‘5 grains w'ere 
lost =17 per cent. This experiment was repeated with a pre¬ 
cisely similar result, and no further loss was occasioned* by 
exposing the mineral to a strong red heat. If, however, we add 
i7 to the acid and oxides, there will be an excess pf 2'6 over 
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th6 100 grains submitted to analysis. Suspecting, therefore, 
that some phosphoric acid had been volatilized with the water, 
I held litmus paper over a further portion of the mineral while 
subjected to the heat of the lamp ;* I found that it was reddened 
during the expulsion of the last portions of the water, and tur¬ 
meric paper, which had been reddened by ammonia, had its 
yellow colour restored by the phosphoric acid thus volatilized. 

M. Berzelius, it has been already stated, attributes the green 
colour of this mineral to the presence of arseniatc of copper. In 
order to examine this point, Mr. Children was good enough to 
submit some crystals to the blowpipe while I was present. 
When crystals without admixture were heated upon charcoal, 
not the slightest arsenical smell could be perceived by either 
of us ; but when the ore was pulverised and mixed with bicar¬ 
bonate of soda, and strongly headed in the reducing flame on 
charcoal, a slightly arsenical smell was discoverable, but no 
fumes were visible. As, however, this ore contains so large a 
portion as nine per cent, of oxide of copper, the arsenic acid, 
combined with it, would be detected with the greatest facility. 

Still further to examine whether the oxide of copper is in 
combination with arsenic acid, I supersaturated some of a 
nitric solution of the mineral with ammonia. By this the arse- 
niate of copper would be dissolved, and the phosphate of ura- 
.nium precipitated without decomposition. 1 boiled some of 
the ammoniacal solution with potash, and added nitrate of 
silver to the filtered solution ; a yellow precipitate was obtained 
having a scarcely perceptible tinge of red, instead of being of a 
deep-red colour, as would have occurred if arsenic acid had 
been present in suflicient quantity to form arseniate with the 
oxide of copper. It is, therefore, evident, that the oxide of copper 
is in the state of phosphate, a circumstance which is likely to 
occur, when it is known that the mine which produces the ura- 
nite also yields phosphate of copper. 

It is difficult to determine in what state of oxidation the 
uranium exists in the mineral ; but as it is acted upon during 
analysis by nitric acid, and as I found by direct experiment that 
when dissolved in nitric acid, and heated to redness, it gained 
no weight, I think we may concluile, that it is procured in the 
stater of peroxide, and 1 shall consider it as existing in this 
state in t.ie ore. 

According to Dr. Thomson, hydrogen = 1 ; the atom of 
peroxide of uranium is represented by 137, and that of phosphoric 
acid by 28 ; 60 will, therefore, combine with 12’2 of phosphoric 
acid, forming 72*2 of phosphate of uranium, and there remain 
3*8 of phosphoric acid to combine with 9 of peroxide of copper; 
but as phosphate of copper is composed of 80 oxide and 28 acid, 
or 1 atom of each, 9 of oxide will combine with only 3*1 of acid, 
leaving an excess of 0*7. 

Supposing the phosphate of uranium to be combined with 
three aj;om8 of wateft*, and the phosphate of copper, as deter- 
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mined by Mr. Lunn,* with two atoms, the mineral will appear 
to consist of 


Silica. 0*5 

Phosphoric acid.15*3 

Oxide of uranium.60*0 

Oxide of copper. 9*0 

Water.13*8 


Loss 


98*6 

1*4 


100*0 

Neglecting the silica, wp may consider the ore as essentially 
composed of nearly 


Phosphate of uranium.73*2 

Piiosphate of copper.12*3 

Water. 14*5 


100*0 

On comparing the results of this analysis with those obtained 
by Mr. Gregor, it will be observed, that the quantity of phos- 
jjhate of uranium in 100 parts of the mineral difters only 2*2 
from the weight of what he considered to be pure oxide of 
uranium. It is indeed evident that in his mode of operating, he 
precipitated, dried, and w'eighed the acid and oxide in combi¬ 
nation. 

M. Berzelius seems to admit that the only material difference 
between the uranite which he analyzed and the green variety, 
arises from the accidental admixture of the latter with what he 
supposed to bearsoniate of copper; when also it is observed 
that what he estimates as oxide of uranium, agrees in 
quantity with the phosphate in the green variety as nearly as 
72*15 to 72*2, little doubt can be entertained that the mineral 
from Autun, as well as that from Cornwall, is essentially com¬ 
posed of phosphate of uranium. 


* Annalsy vol. iii. New Series, p. 179. 
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Proceedings of Philosophical Societies. 

ROYAL SOCIETY. 

On Saturday, Nov. 30, being St. Andrew^s Day, the Royal 
Society held their anniversary meeting at Somerset House. A 
great number of members were in attendance at 12 o’clock, 
when the chair was taken by the President, Sir H. Davy, Bart. 

In the course of business, Sir Humphry announced the names 
of the Fellows lost to the Society by death since the last anni- 
versary; among whom were Sir H. C. Englefield, Bart.; Sir W. 
Herschel, Dr. Marcet, Rev. Mr. Vince, Plumian Professor of As¬ 
tronomy at Cambridge, Dr.C. H. Parry, Sir C. Peg'ge: and among 
foreign members, M. Delambre, the Abbe Haiiy, and Count 
Berthollet. He gave a new interest to this ceremony, by enter¬ 
ing into a brief but elegant and discriminating tribute to the 
scientific merits of these distinguished individuals. He prefaced 
his eulogies by observing, that the occasion was a particular 
one—that the Society had never before lost in one year so many 
distinguished fellows—that the respect paid to the memory of 
the illustrious dead might, he hoped, awaken a feeling of emu¬ 
lation among the living ; and that although he was unable to do 
justice to their respective merits, yet he trusted that in all he 
should have to say, the judgment and the feelings of the 
Society would be in unison with his own. 

Sir H. C. Englefield, said he, was an accomplished gentleman, 
gifted with a great variety of information, and possessing con¬ 
siderable talents for physical research. Hi.s knowledge of 
astronomy was evinced by his early work on Comets : he was a 
clear writer—a learned antitpiarian—eminently- distinguished 
for conversational powers—a truly honest man—apd an orna¬ 
ment to that class of society in which he moved. 

Of Sir William Herschel it was observed by Sir Humphry, 
that the progress of modern astronomy was so connected with 
his labours, that his name would live as long as that science 
should exist; his happy and indefiitigable spirit of observation 
was spoken of as proved by his discovery of a new planetary 
system, and of a number of satellites before unknown—his 
inductive pow'ers of reasoning, and bold imagination, as shown 
in his views of the stellar systems in the heavens—and his 
talents for philosophical experiments, as proved by the disco¬ 
very of the invisible rays in the solar spectrum. He was a man, 
continued the eulogist, who, though raised by his own efforts— 
by the power of his own intellect, to so high a degree of emi¬ 
nence, w'as spoiled neither by glory nor by fortune ; and who 
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retained, under all circumstances, the native simplicity^ of his 
mind. His amiable character and \he felicity of his life were 
dwelt on at some length. He died full of years and of honours; 
and, when unable to labour himself, saw a kindred disposition, 
and kindred talents displayed by his son. In conclusion,—his 
mental powers seemed to nave acquired such a degree of expan-, 
sion here, as to have become incapable of further elevation or 
extension but in a higher stage of existence. 

Sir Humphry then expressed his regret at the premature death of 
Dr. Marcet, whom he characterized as an ingenious and accurate 
chemist—a learned physician-—a liberal, enlightened, and most 
amiable man. 

Appropriate characters were likewise given of Mr. Vince, Dr. 
Parry, and Sir Christopher Pegge. , 

In eulogising the foreign members, the name of Plaliy was 
spoken of as one that would always be remembered in the his¬ 
tory of mineralogy, in consequence of his having established 
what may bo considered as a mathematical character in discri¬ 
minating mineral species. Delambre, the learned Secretary of the 
Royal Academy of Sciences of Paris, was mentioned with great 
praise as an excellent astronomer, and candid and liberal histo¬ 
rian of his own science ; and an able observer, whose name will 
be for ever associated with the first very accurate measurement 
of an arc of the meridian in France. M. Berthollet was called 
by Sir Humphry the patriarch of modern chemistry. He dwelt 
on his discoveries and labours at some length ; and paid a just 
tribute to the candour and liberality of his mind—to his warm 
and zealous patronage of rising genius, and to his quiet and 
amiable social virtues. 

The President next read the list of members admitted into the 
Society since the last anniversary, among whom were Mr. Dal¬ 
ton, of Manchester; Dr. Kidd, of Oxford; Mr. James Thomson; 
and Mr. Rennie. 

He then proceeded to state the decision of the Council respect¬ 
ing the award of the medal on Sir Godfrey Copley’s donation, 
which, he announced, had been adjudged this year to the Rev. 
W. Buckland, Professor of Mineralogy and Geology in the 
University of Oxford, for his paper, on the Fossil Bones and 
Teeth discovered in a Cave near Kirkdale, in Yorkshire, printed 
in the Society’s Transactions. 

Prior to delivering the medal to Prof. Buckland, as the present 
was the first time that a paper on a subject of pure geological 
research had been honoured by this mark of distinction, Sir H. 
Davy gave, in an eloquent discourse, a concise view of the his¬ 
tory and importance of geological pursuits in general, as well as 
of the interest and value of Mr. Buckland’s recent labours in 
particular. Of this discourse, we are happy to present a con¬ 
densed epitome. , . 

While the phsenomena of the distant stars and other objects 
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of astronomical science had long been subjects of investigation, 
in consequence of their relations to the seasons and to time, the 
structure of the earth had been scarcely noticed until a late 
period. Cosmogonies, ** or dreapis of the formation of the 
world,’' had been brought forward at various periods, and some 
general views in geology had been advanced by Hooke, Lister, 
Strachey,and other early members of the Royal Society, or con¬ 
tributors to its Transactions; but the commencement of geology 
as an exact science did not take place until about 50 years since, 
when a regular classification of minerals having been effected, 
Pallas, De Saussure, and above all, Werner, further arranging 
this, the alphabet of geology, proceeded to read with it that part 
of the boo!i of nature ; and the logic of the science was subse¬ 
quently furnished by chemistry and ciomparative anatomy. The 
space of a discourse would not admit even of naming the labour¬ 
ers, our contemporaries, by whose zeal and accurate spirit of 
observation, the field of geological research had been so success- 
fulR cultivated within the last 20 years; but among them that 
of Frof. Buckland was highly distinguished by his indefatigable 
ardour for inquiry, and by his caution and sagacity in drawing 
conclusions. 

For the purpose of illustrating the su]) jects of Mr. Bucklaiid’s 
paper. Sir Humphry now gave a general view of the constitution 
of the superficial part of the globe, of the arrangement of its 
•constituent rocks, and the distribution in them of organic 
remains : in this he mentioned that he had himself ascertained 
that those remains of the animal kingdom, the position of which 
was geologically the lowest, contained the least quantity of the 
original matter of the animals. Although it had been strongly 
suspected that the large animals of the elephant, rhinoceros, 
hippopotamus, tiger, hyama, and other kinds, the remains of 
which are met with in the diluvian strata, were once inhabitants 
of the countries where their bones and teeth are thus found, yet 
this had never been distinctly proved until Prof. Buckland 
described the Yorkshire cave, m which several generations of 
hyaenas must have lived and died. By the industry and happy 
talent for observation of that gentleman, there had been distinctly 
established an epoch from which to trace the revolutions of the 
globe. Sir H. had himself since visited the cave, in company 
with Mr. B. and could testify to the accuracy of his descrip¬ 
tion;—announced that the Professor had recently examined 
a number of similar caverns in Germany, and that by the pha;- 
nomena of these, he had found his former conclusions con¬ 
firmed. Sir H. then expressed his hopes that Mr. Buckland 
would communicate the results of his late researches to the 
Royal Society. Two theoretical views might be taken respect¬ 
ing the animal reftiains in question ; one, that the animals had 
been of peculiar species fitted to inhabit temperate or cold cli¬ 
mates ; thus, that the elephant and rhinoceros ofBritain might have 
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been as different from tliose of tropical regions as our common 
cattle are from the mask ox of Siberia : in the oth.er hypothesis, 
the globe v.sis considered to have; undergone a change of tern 
perature. Sir lliunphry was of opinion that the latter supposi 
tion is the most probal>h; one : if the Ibriner were to be adopted, 
it would bo ditiieult to conceive how liu? elephauis couhl obtain 
sufficient food in jiolar climates, or how the liippopotami 
could havt; inhabited their frozen lakes, lie then entered into 
some general views on this inUM esting-subjeet, and its connexion 
with tliat of the chaotic .state of the; glolx', and with tliose of the 
Successive creations of living biiiims, and the early revobitious of 
our planet, until it became at last tilted for the habitation of man. 

In presenting tlie medal to Prof. Buckland, the Presiilent 
desired him to rec*cive it ,^i.s a tribute of resp(H;t from a hotly, 
which he belitjvt'd to be ^ cry impartial in its decisions, and 
which consitlercd the actual advance's that had been made in 
science, rather than the nation, school, ori ndividual, by whom • 
they had been eireclt'd. Sir Humphi’y expressed his ho]>es that 
Mr, 11. woiihl enjoy lu'altli to eoiitinne his j-est-arclies, and that 
his o xamjile would stimulate t>ther memhtirs of the Socithy to 
similar impiiries and labours; f<jr that geology was abundant in 
objects of rt search, and was most, worthy t)f being pursued, on 
account of its comi(e\ioii with the useiul arts, of tlie happy views 
which it affortls of the order of nature, and ol" the assistance 
which it hauls to true religion. 

Sir II. considered that tlu^ scriptural account of the deluge was 
now completidy estahlislual from geological grounds; but the 
science of geology, be maintained, siiould be studied in amamu;r 
alt<jgetlicr imlejnmdent of the authority ol'tbe Saered Scriptures ; 
for that these, as Ba<u)n liad said long hefore, merely gave some 
remarkable faet.s in the history ol'tbe globe, and not systems of 
])bilosophy;—the latter wertj left to lu; J’ramed by the imlustry ol 
man, and by the exercise <tf his god-like faculty ol’reason, wliiclf, 
in its highc'st sphere, apjiroximates to revelation itself. The dis¬ 
course was concluded by some a])[)ropriute moral reflections 
arising out of the suhjeihs discussed. 

The Soe.iety then proceeded to the election of fheir officers 
and council for the year ensuing, when the following gentlemen 
were chosen. 

Presidoit. —Sir ilumphry Davy, Bart. 

Tretisiirer .— Davies (filbert, Ksip MP. 

Secrvlarics .—William Thomas Brande, Estj. and Tayh^r 
Combe, Psq. 

Of the Ofd Council .—Sir II. Davy; W. T. Brando, lisq,; 
Samuel (ioodcnougb, Tau'd Bisliop of Carlisle ; Taylor (Joinbe, 
J'.sq. ; Davi(?s (fijbca't, Msq. ; Ciiarles TlaleJiett, {'sip; .1. F. W. 
Ilerscdiei, klsq.; Sir Itverard Liome, Bart.; *,Iolin Pond, J^^sq. 
Astrononua' lloyal; William Hyde NTollaston. JNID.; Thoiuus 
Young, MD. • 

New iSeries, von. v. v , 
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Of the New Council. —Charles Babbage, Esq.; Sir Gilbert 
Blane, Bart.; Charles, Lord Colchester; J. VV. Croker, Esq.; 
John, Earl of Darn ley; Sir Henry Halford, Bart.; Charles Hut- 
Ion, LLD.; Capt. Henry Kater ; W. H. Pepys, Esq.; Joseph 
Sabine, Esf}. 

The weekly sittings of the. Society had been resumed on the 
7th of November, and had taken place twice afterwards ])rior to 
the anniversary niet'ting. Cn the Llth, a paper by tin; Astro¬ 
nomer Iloyal was concluded, entitled, “ An A[)[)cndix to a for¬ 
mer Paper, on the Changes w hich ap])oar to hav() taken Place in 
the Declination of some of the princi])al fixed Stars.” IMr. J^ond 
stated in this pap^a- that he luul obtaineil results conlirming 
those given in his last communication. 

A jiaper, by the same gentleman,* was also read, “ On the 
Parallax of a Lyrm.” In this, the absolute parallax (tf the star 
^ in ([uestion was stated to be a very small fraction of a sei;oiid. 

ISov. 21.—The Croonian lecture was commenced, entitled, 
** Microscopical Observations on the Suspensions of muscular 
Motion in the A'ibrio Tritici,” by 1’rancis iKiiu r, b^sq. FRS. 

Dec. f). —J’h(? C'roonian lecture was concluded. The (uni<jus 
animal described in this paper is tlie cause of a particular disease 
in wheat, at first thought to be peculiar to K(mt, and was disco- 
venal by the author in 1807 while engagcfl in the investigation 
.of the various diseases to which that species of corn is subp-ct. 
In the ears diseased bv it, some grains were quite ripe and <hy, 
while others, (juite green, were miimpregnaled germs, ”^1 hey 
contained caviti(.‘s lin<;d with a librous substance, e\erv fibre of 
Avhich was a vmv minute worin. 'flusc worms whicli, when 
moislenetl, were* in active motion, after being dry, and appa¬ 
rently ilead for live days, when again moistened, were in aeti\e 
motion as before. Air, Haiu'r conceived that tl'.eir spawn or 
yggs must have been introduced into tin; germs by tlie sap, as 
he had ascertained was 1 he <-asc witli the miimto fungi wiiii-li 
produce in wlieat the dis(;ase called stntil. He sowed some 
infe'Clcfi grains, and some with the smutty infectinu in addition ; 
and in tin' ciirs subset[uenliy ))rodured from them 1‘ouud botli 
diseases co-existing; lln^ eggs in these ears, he found, were of 
the tUii'd <genera{lO'ii. 

'ihe worms aix; amuduse; Inoe a jiroljoseis of four or five 
Joints, which llu'y exti nd like an opcra-glass ; and have a 
clawed tail. J’hey are ralln-r Ojrariue on t'lc back, but more 
transpiireni on the h{'l!v, throigd! wideb aix' seen in them wlioie 
strings o( ei:gs. Istar tke tail is a circular aperture with a 
fleshy rim, tlirougii e. iiich tiu ir CL'gs are exude'd in strings of six 
or sc'.en at a tone ; as t'ach cn'g comes forth, the tail i.s ele¬ 
vated with a fpjipk motn'o. 'i he e'j.'J's (or ruliier cuvedopes of 
tin; feete! worm) aic :n some’ rlcgrc e tian''jiareo.i, ami appear to 
be. trimeated at fir.d ; hut they soon cmil water, aiul assume an 
ovid hguie, a little narrowed in the middle; they are about 
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J-30()th of ail incli in length, by between l-800th and l-90()th 
ill width ; in one hour and u half after exudation, the young 
worm peeps out, and by Uvisting about, and other active 
exertion, wholly extricate.4 itself in about an liour more. 
The worms just extricated li-oni the eggs look like fine glass 
tubes full of water, with air-bubbles corresponding to the annuli 
of the older ones, but no indentations. The large egg¬ 
bearing worms, which were one-foinlh of an inch long by l-8Uth 
wide, have no other mol ions than those of moving their heads 
and tails ; they present no external marks of sex, and are consi¬ 
dered to be herma[)hrodites. In the grains which also contained 
smut, there were two or three large worms surrounded with 

f ■O'tVS 

kSoQic oftlieso worms wofcrevi\ e{l lu wlieat which had been dry 
for five years and eight, months ; the longest pm’iod of revi- 
viseenc(' observed, was six years and one month; the large,, 
worms do not revive. If kept in water longer than 3o days, 
they all die, and become as straight as needles, but remain a 
vr>ry long time without decaying. If merely k(;j)t moist in a 
watch-glass, they may be ke|)t alive for tlirt;e months ; if too 
much water be ap])hed to them, th(!y cannot be so readily 
revived as when a little is useil, which soon evaporates ; and 
the longin' their periods of desiccation liave been, the longer 
they require to be kept moist for reviviscence. 3'hey appear to. 
be presi rved by a muons in w’hicli they are imbeddi'd, and w'hich 
appears to be of an oily nature, dliis, how'evm-, remains for 
years wdien the w'onns c:an no longer bo rcvivtul. 

Mr. Bauer had completed ins investigation of the vibrio tritici 
in 1810, and conceived that it had not been noticed before, 
when he met with some references to former descriptions of it; 
til esc, however,* b<dng very vague, and his time having been 
since occupied wdth researches of a dillerent nature, he had no 
ojipoitunity ol‘ consulting the authors referred to until lately: 
iqion so doing, he found no occasion to alter any of his conclu¬ 
sions on tile subject. 

J)i'r, 12.—On Metallic Titanium, by W. II, Wollaston, MD. 
VPUS. 

This paper commenced with a review' of the results hitlicrto 
obtained in experiments on the reduction of tliis metal, of Wliicli 
even the most satisfactory arc of a doubtful nature ; lu'nce Dr. 
Wollaston conceived that an account of some metallic crystals 
of titanium would be acceptable to the Royal Soc'iety. In the 
slag of tlie iron works of iMerlhvr Tydvil, there are mimile 
cubes, whieb, from being imbcddi'd in and possessing tlie coloiu* 
and lustre of iron pyrites, have been considered to ht* that sub¬ 
stance. 1 hey are not, however, like the striated cubes ot 
pvrites, which often pass into the jientagonal ilodecahedrou; 
but have indented siiuures on their faces, like the cubes of com- 

I- o 
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uion salt. An au^Ic of one of ihcin scraleluul not only a plate 
of steel, and ground-^lass, but even plates of polished a^ate and 
rock-crystal. They were not allected by the nitric, muriatic, 
iiitro-niuriatic, or sulphuric acids ; and were absolutely ie.fusible 
before the blowpipe, by which their surfaces were slightly oxi¬ 
dated <uily, thtiir brightness being restored by borax ; that salt, 
however, did not act in any degree upon the metal, either alone, 
or with tlni addition of carl>onate of soda. By nitre, they are oxi¬ 
dated, and they become purph; or blue according to the degree 
of oxidation, or to the depth to which it penetrates. In this 
process, heat is evolved, but no projjcr dc^tonation takes ])lace. 
By nitre and borax in conjunction, they may be completely dis¬ 
solved before the blo\vj)ipe, the former oxidating the metal, and 
the latter dissolving the oxide; but as these salts do not fuse 
together, the process is expedited by the addition of carbonate 
of soda. The oxide thus obtained is soluble in muriatic acitl, 
from which it is prciapitateil white by 'alkalies and their car¬ 
bonates; the solution yields by evaponition 'a. soluble muriate. 
^V'^hen this is dissolved, it yiehls with tincture of galls tl»e well- 
knowJi gallate ol’titajiium, exactly like that precipitated from a 
solution of the oxide prejiared from anatase. Triple prussi'.it(; 
of potash protluces a precipitatt; so nearly resembling tlie 
gallate in colour, that in -a number of trials, no constant dilfer- 
em-,e between them could be detected. The crystals arc 
tit'.inium absolutely j)ure: though found iii the vicinity of 
nu'tallit; irctn, they conl'ain none; tjf (hat metal, nor do they 
contain silica, for which the oxide of tilanium has a strong 
afhnity. It was impossible to ascertain the speciiic gravity of 
crystals not more than b dOth of an inch scpiare ; but Dr. VVol- 
laston endeavoured to ascertain whether or not they would lloat 
in melted tin, and attempted to tin their surfaces for that j)m- 
.pose ; hut they rel'used to unite w itli that metal, nor would they 
comhijie with iron, silver, or cojjper. Their lUstre nearly ju'oves 
their metallic nature ; hut this is completely demonstratctl by 
their ])erfeetly eonducting very feeble electricity. If.a snuiil 
slip of zinc, in cont'act with one of copper, be immersed iii dilute 
suipburic acid, bubbles of g-as w ill rise from both metals; hut 
if a iioncomluctiug slip of paper be interposed, the bubbles 
c(;as(' to lu! given oil' by the coj)[)er. JVow a small hole being 
made in the paper, and a cube of the titanium inserter!, the 
communication was made perfect, and bubbles of gas were given 
ofi'from both metals. This intoi’esting paper was coneluded by 
the remark, that (he iufusihility ol tiu'se cubes of litaiiiijm 
evinced, thal. they were not formed from a state of metallic 
fusion, bnt by successive increments from the reduction of the 
oxide in the slag,; in whicii inamier we must likewise explain 
the form.itioii in nature of many metallic crystals. 

On the Diderencq of IStriictuie between the Human Mem- 
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brana 'rympani, and that of the Elephant; by Sir E. Home, 
Bart. V PUS. 

In 1 799, Sir Everard discovered the muscular structure of the 
membraua tympani in the elephant, and this discovery had led 
to that of the same membrane in the human ear being also mus¬ 
cular. lie had likewise inferred that ils oval shape in the 
elephant was the reason why the ears of that animal were not 
uli'ected by musical sounds e{pially with those of man, in which 
the membraua tympani is circular ; the muscular radii being of 
eipial length in the latter case, and unequal in the former one. 
Since that period, he had laid all his friends in India under con¬ 
tribution for the head of a young elephant preserved in s[)irits ; 
but remained unsnccessfql until lately, when he received from 
Sir T. S. Raffles, to whom the natural history of the east is so 
much indebted, the head f»f an elephant only three weeks old. 
In this, the membraua tympani was in its pro])er place, and, 
measured an inch and a half by an inch and one-eighth; the 
radii wtae atlachc<.l to flu* point and to the two sides of the 
handle of the malleus, which was situated in a. transverse diiec- 
tion. Having been informed by Mr. C’orse that tlu; cl< [)hantcan 
hear very low sounds witli gi(;at distinctness, the author attri¬ 
butes this faculty to the long radii of the membrane. Mr. Broad- 
wood havii]g sent one of his tuners with a piano to the elephant 
at Rxeter ’Change, it was fouiul that the animal scar<‘cly 
attended to the high sounds, but listcmMl to the low ones with 
api)arent satisfaction. Some observations on the imniibrana 
tyni])ani of various other quadrupeds were likewise given in this 
paf)er. It was found that the lion in the abc^ve menagerie was 
litlh; affected with high miisic'.al sounds, but became (piite infu¬ 
riated by low ones ; uttering loud yells, which ceased with the 
music. 


LINN KAN SOCIKTY 


d'he me(-tings of this Society w«;ro resiumid on Nov. 5, when 
the reading of a paper was commenced, entitled, “ Remarks on 
tlu^ Identity of certain general haws which hava^ been lately 
observerl to regulate the natural Distribution of Insects and 
Fungi ; ” by William Sharpie Mac Leay, hjsq. 

Of this extended and profound jiapi'r, \vhich was no’t con- 
<ludod until the third meeting, on De(^. 3, we can give but a 
brief notice. It relabal to vvlitit may be termed the metaphysics 
of natural history. In tlie Horse Fhitornologica', a work not long 
since puhlisliefl by JVIr. JMac beay, and with which our zoologi¬ 
cal readers are doubtless accpiainted, lie has advanced views 
respecting the natund scries of animated beings, which, though 
founded on a close attention to their entire strue.ture, may have 
appeared extraordinary as well as novel : they relate to a particu¬ 
lar quinary distribution which he has observed of the subjec^ts of 
the animal kingdom ; and in this paper a very remarkable con- 
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firmation of them is announced and explained. M. Fries, in his 
Systema Mycologicuin, published last year, observes laws of the 
same kind to obtain in the natural arrangement of fungi, which 
Mr. Mac Leay had pointed out as "existing in the animal king¬ 
dom, and as probably extending to all organized beings. In the 
course of the [)apcr, the difference between ajjinilif and (nialogi/ 
was pliilosojjhically examined and defined. Some observations 
were also made on the law^ of continuity as far as it regards 
organized nature ; in these was shown the distinction between 
satins and hiatus, which have uiuially been confounded even by 
the first metaphysical writers. It was remarked that no satins 
ever existed in nature, ami that where there wore Itia'hs, tiiey 
had arisen from tlie extinction t>f sj)ecies. Towards the (.(inclu¬ 
sion, it was stated, that M. Decandofle had likewise observed 
the general laws of natural arrangfniumt which foi nied tiie sub¬ 
jects of the paper ; so that tlu'se laws had thus b(!en pi eseutod 
to three iiuhviduals, in dillerent (.‘ouutru's, nearly at the same 
period of time. 

JJcc.o. —A Description of some Insects which ap])earto e.xcm- 
plify Mr. V\'. S. Mac keay’s Doctrine of Aninity and Analogy; 
by the Kev. W. Kirby, FKS. uiid FLS. was commeuct'd. 

JJec. 17.— iVlr. Kirby’s paper was conchuuMl, and another by 
the saim? entoimjlogist, entitled, “ Some Account of a new Spe¬ 
cies of Eulophus ((.leoflVoi),” having alsci been read. 

The Society adjourned to Jan. 21, liS23. 

O r.OKOC. 1C A I. SOtJl r. TY. 

1.—A letter was road from W. ij. Trevelyan, Esq. ]\IGS. 
addressed to I’rof. llucklaiid, on the Geology of the 

Ferroe Islands, dated Copenhagen, Dec. 3, 1(S2I. 

Mr. 'J'rcvelyan observes, that the Ferrca; Islands appear to be 
of the same formation as that of Antrim aivd ol'the Western 
Islands ; they are literally mountains surrounded Jiy water, and 
are composed of numerous alternations of almost all the varieties 
of trap, w'hicli are so regular, that the hills appear as if tiiey 
were (li\ ided into a number of terrats's : most of the beds are 
divided from each otln;r by others (generally thin), of a roil 
colour ^;sometimes green), pi'ih '.ps the clay ir(-)nstone of Werner. 
These' bi.'ds Mr. T i'e\elvau thinks have not been remarked in 
other formations; noil her a (unions laca-fike appearaiuu.', which 
is very fre(]ueut, and the ali.ernations extend to tiie height of 
about 3000 feet, and in s<jme parts, perpendicular sections may 
be seen ol more than 2000 feet high. Tlie rocks on tlecompos- 
-ig are .seen to be stratified; the strata display suri'aces gene- 
aily even, but sometimes waved. Excepting in tlie island of 
Myggetieas, the dip appears to be the same tliroughout. lii 
that island are some tliin veins ol' coal. In SudciMc, a coal 
similar to the Scotcdi, but superior, occurs in abundaiiee ; the 
best sections of iliis are near Frodboe, where it is seen between 
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two thick beds of a hard greyish clay, which crumbles on expo¬ 
sure to the air, and which contains sometimes numerous nodules 
of a rich ironstone (carbonate of iron). The coal in Suderoe is 
seen rising fr(uu the level of* the sea through an extensive tract 
of country (which the author describes), until it reaches an ele¬ 
vation ol above lOOU feet. T3asaltic veins of various descriptions 
are very frcciuent; sometimes they alter, but seldom disturb^ the 
strata they pass through ; they are frequently accompanied by 
thick veins ol‘-/.eolite, in a stale exactly resembling the; steatite 
ofCornunll. The coal, however, at Toidneiifes is disturbed by 
insinuated masses ol‘ basalt. Slips ai’c not frequent in Ferroe, 
but a remarkal)le one is descnbeil in Soinoe, cavities of iircat 
Icngtli, pi rfectly circular, extending in a direct line, and 
incrusteci v^ilb zeolite, are' cenmnon ; one was seen, of \vlii<-h the 
om; Side was filled Avith cumpaet zeolite; the other with clay 
iremstoiie. Conglonn'rates iirt; common ; one only was observed 
oi' rolled peliblcs, apparenilv of the rocks oftlu; islaml. In two* 
of tile ise.nds, a l)ed of greenstone, in some parts columnar, is 
seen ol grtat extent: it is ItJO hietiu tliickiu;ss. 

Native coppeu' is very fretpient, but not abundant, in most cd' 
tiu' rocks. /\l Famarasiind, in Siuh'roe, it occurs in clay iron¬ 
stone, in tliin plates ; in the other rocks, it is gemaally crystal¬ 
lized, fVetpienily incloscsl in zeolite. Spet:imens of most of the 
zt'olite family were procured, and a variety of tabular calc spar, 
liisl. found in i’erroe by' Sir C. ^lackeuzie, and unknown else- 
w lunt;. 

On his iv'tiirn, iMr. Trevelyan, in jiassing from b’lndslrand, in 
Jutland, to (.'o[)eiihagen, crossed a c.onsiderable o.xteut of chalk: 
tlie whole ol’ the country' is coveicd with large rolleal blocks of 
various primitive rocks. 

Near Jdudstfami are some beds ofsaml, clay, and marl, appa¬ 
rently abo've tlu' chalk. 

'i'hc letter concludes with observations on llie aurora borealis, 
and with reasons tending to coniirm tlie opinion that l^^erroe is 
the Thule of the ancients. 


TIOVAL c r.o i-o<: 11; A J- SOCIK'IV oi' rouNWAi.L. 

J\iath .\iinaal J\ej)orf of lac CoanciL —The ])rogrcss of the 
institution since tlie last anniversaiy', if not eipial to the .wishes 
of its friends, is at least encoiiragino-; thougli the Society Jiad 
to regret tlie loss of iiieir late; able Sccretarv, Dr. Forbes, w hose 
professicmal pursmis oeeasii.»nevl his renioving from this e.ouuiy; 
aiul tlie Cluuncil t:onsi;l('rcd it due to the zeal and ability dis- 
jilaycd by that gentleman, to elect him an Honorary Member. 

ilic cabinets have been emitdied by many v aiuabie ilonations; 
and in partimihir by a sjilendid series of u^iiiieials from Mount 
Vesuvius, for vviiieit tla; Soeoeiy is itulebletl to the kindness of 
their illustrious tow nsman, Sir liumphry Ibivy. The value of 
this accession to the jMuseuui is not u little enhanced by the 
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circumstance of the package having been missing for several 
years owing to the disturbances which occurred at Naples, so 
that it was given up as lost, when it happily reached its original 
destination. * 

The collection of specimens in most of the dc;partments of 
mineralogy is now become interesting, and being o])en to public 
inspection, creates a growing attention to the subject, and has 
led to the discovery of minerals hitherto unknown in this county, 
and is thus accom])lishing one important object of the institu¬ 
tion. The series of our native metallic minerals has also been 
augmented both by purchase and donation : b'ut while the 
Council gladly r«*[)ort its continued ])rogr(’Ss, they beg’to remind 
the members that this dc.'partment of the cal)inet is at once the 
most interesting and hitherto most defective; and recommend it 
earnestly to the attention of its friends, ])articulaily tr» those 
whose connection wutli the mines ad’ord opportunit it s of pi ocur- 
in^ rare specimens. 

The library and funds have also been int-reased, the lattiu by 
a liberal donation from John Hawkins, liistp It) wiiose intt resting 
communications and encouragement, the institution has been 
from its commencement so greatly indebted. 

Flattering invitat ions to correspondence have been receivt tl in 
the course of the {)ast year from foreign institutions and men of 
science, wdiich shows that this Society has already attracted 
notice, and is contemplated with interest both at home and 
abroad. 

The Council have also the pleasure’ to congratulate the SocitJ.y 
on the publication of the second volume of its d'ransaeMions, as 
ordered by the last general meeting, and they flatter themselves 
that it will not be i’ound unworthy of its predecessor. It was 
judged proper to conhiie its contents entirely to'papers relative 
to. the geology and mineralogy of Cornwall; altliough it occa¬ 
sioned the regret of thereby omitting many valuable communi¬ 
cations. A large space will be found devot.ed to the detail of 
numerous facts and experiments on the much controverted sidi- 
ject, the Temperature of Mines, and also on the l^henomena of 
Veins, which cannot fail to attract much attoition and further 
investigation. To the authors and editors, the Society will feel 
much “obligation, particularly to Mr. Came, not only for so large 
a portion of the work itself, but also for his indefatigabh; atten¬ 
tion to the arrangement of the pa])ers and superintciuhince of 
the press. There are likewise tw'o other circumstances deserving 
of notice;—that the volume w^as printed in this town (Penzance), 
and that the plates were engraved by a self-taught native artist; 
and the execution of both reflects no small credit on tiie ])artics. 

Since the last anniversary, a course of lectures on the elements 
of chemistry has been delivered by the Secretary, Dr. Boasc, to 
a numerous and attentive auditory, and received with mueJi 
applause and merited approbation. And the Council have also 



1823.] Roi/al Geological Society of Cornwall. 73 

the pleasure to report, that there is evidently a growing attention 
to scientific pursuits, which encourages them to cherish and 
repeat the expression of their anxious hope that the period is 
not distant, when the great an*d loading object of this Society 
will be realised, and Cornwall at once distinguished and 
enriched by the establishment of a School of Mines. 

By order, Hunry S. Bo ask, Sec, 

The following ])apers have been read since the last report; 

On the Tin Ore of Botallack anti Levant. By Henry vS. 
Boase, IM D. Secretary of the Society. 

A further Account of the Minerahtgv and Ceology of St. Just. 
By Joseph Came, Bsq. FliS. .MRIA. i\Iembt:r of the Society. 

On ihe S(‘i p(!ntine District of Cornwall. By the ilev. Canon 
llogtu’s, Alember of the Stx-iety. 

On the Neptunian Theory of tin* Foiniation of V^eins. By 
Henry Boase, Es(j. Treasurto' of the Society. 

On the Noxious (iases of'IVlines. By Dr. Boase. 

On Submarine Mines. By Joseph Came, Esq. I'llS. &c. 

On the I'emperature of tlie Ct)rmsh IMines. By jM. F. Moyle, 
Esq. Member of the Society. 

A proposed new' Metlu)d of Drawing Mining Maps and Sec 
tit)ns. (a^mmunicated by Mr. Fox. 

On the Temperature of Mines. By Robert W. Fox, Esq. 
Member of tlie Society. 

On the L'tility oi a School oflVIines. By Dr. Boase. 

All Account of the Quantity of Tin prodmu rl in Cornwall in 
the Year laiding w ith the Midsunmu-r Quartm*, 1822. By Joseph 
Came, .Es([. b RS. 

An Account of the Frounce of the Copjier Mines of Cornwall, 
in Ore, Cojiper, and Moihjn , in the Year ending the 30th June,. 
1822. By Mr. Alfred Jenkyus. 


0(/lrcrs and Connri/Jor ihc present ) ear. 

J^residoi !.— Da\ies (lilbert, f.sij. IMF. VFRS. ike. &.c. 

Vice-l*re..sidenfs .— William Rashleigh, l^sq. Charles Lemon, 
F'sq. JohnScobell, fisq. John Faynter, Esq. 

Secret ary .—Henry S. Boase, MD. 

Treasurer .—Henry Boase, Esq. 

Lihrarian. —T. Barham, M D. 


Curator .— Edward (k Ciddy, Esq. 

Assistant-Sec ret ary. —R. Moyle, Jun. Esq. 

The Council. —Ijolitho, Esq.; Joseph Came, Esq.; Stephen 
Davy, Esq.; Alfreal i’ox, L.s(j.; Q. D. John, Es<p; Rev. C. V. Le 
Grice; M.. F. Moyle, Esq.; Rev. (Janon Rogers; H. F. Tremen- 
heere. Esq.; John Williams, Jun. Esq. 
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Scientific Intelligence, 
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Autici.e XI. 


SCIENTIFIC INTKLLIG ENCF., AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


I. On the Temperature froduccd bt/ the Condenaalion of l^npour. 

Mr. Faraday, in some observations published in tlie Annales do Cbi- 
niie, XX. b2{). lias illustrated a curious property of vapour which, as 
be remarks, though it might have been deduced from known facts, 
had never been cited or confirmed by experiment. It seems, indeed, 
that the proj)erty had been known in I'aris to some ol'the chemists, 
but that it had never been published. 

Hold a thermometer horizontally so that its ])ulb may be introduced 
into a current of vapour as it issues from a boiler or tia-kettle: it will 
soon indicate 212*^; then drop on to it a little powdered nitre, and 
immediately the temperature will rise to 2;i0° or higher. 'I his effect 
is duo to the condensing power excited by the salt on the vapour, 
which, reducing the latter to the fluid form, liberates the heat that 
raises the thermometer. 

In making the experiment, care should be taken (hat the water con¬ 
densed on the stem of the instrunumt does not run down and dilute the 
salt, ft>r then the temperature falls. Another method of operating is 
to tie up the salt or substance, round the bulb of the thermometer 
in a bit of lint or flannel, anil introduce it so covered into the steam. 
The following arc temperatures obtained by the use of different sub¬ 
stances ; the first column of numbers as given by tJie la.st process, and 
the second by the other: 


Sulphate of magnesia. 

214 _ 

218 

^Tartrate of potash. 

2.‘'() .: . . 

2.80 

* Tartaric acid. 

221 

220 

Sugar.. , 

22;1 

210 

•Muriate of ammonia. 

227 

280 

*Citric acid. 

22vS .... 

•280 

•Nitre. 

2 ;;o .... 

282 

Nitrate of magnesia. 

2‘AG .... 

280 

Nitrate of ammonia. 

210_ 

280 

Acetate of potash. 

2.3S .... 

244 

'Subcarbouate of potash. 

2b2 .... 

2,38 

I’otash. 

— .... 

800 and upward 


Those marked * are convenient for the experiment with tlie naked 
bulb. 

The effect, as might be expected, continue^: at different pressures, 
and the same difference of temperature which exists between a clean 
thermometer and one coated wdth a salt when placed in steam at 212° 
under atmospheric pressure, holds when the pressure and temperature 
arc raised. 

Mr. Faraday had stated that at the s:ime prc-ssure a boiling aqueous 
saline solution gave off steam of the; same temperature as boiling water. 
M. Gaj'-Lussac makes some remarks on this statement, and sliows, that 
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with the saline solution, the tem])crature of the vapour is the same as that 
ot the solution itselt- \Ve understand that Mr. F. has verified M. Gay- 
Lussac’s statement by experiment, and satisfied himself of its accuracy. 

II 

II. Index io Kirhy and Spence's Entomology. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, n,c. 29 , 1822 . 

I beg to submit, through your journal, to the learned authors of tiie 
Introduction to Entomology how important an addition to each of their 
delightlul volumes a pretty copious index would lx?; and how imperfect 
their work is without it. It i.s of course intended that the last volume 
should cojuprise all that is necessary in this way; but this is not 
enough, lor during the many years tliat intervene between the appear¬ 
ance of the first and the last volume, the entomological student is 
deprivetl of all the advantages of relereucc, unles.s he make an index 
for Iiimself. Ail the leading i’acts of the two first volumes may be very 
readily embraced in one index ; and 1 woidd suggest to INKssrs. Ivirby 
and Spence, that it would be desirable to furnish this assistance to the 
public without tlelay, as well as to provide every futur-e volume with 
an index for it,‘elf, with the exception of the last, which will necessa¬ 
rily contain general references for 1 .he v, hole work. 

I remain, dear Sir, yours sincerely, 

NoJtFOI.CIEX.SIS. 

III. Separnlioji of Ptninhago from Cast-Iron. 

A curious paper on this subject has appcai'od in No. 14 of tire Edin¬ 
burgh Philosophical Journal; the facts I’elated in which we shall pro- 
ceerl to state, anil afterwards to offer a few remarks on the theory 
which has been deduced from them by the writer of the paper. Dr. Mac 
Culloch. 

In the fretpient examination of the metal of tlie iron guns delivered 
by the contractors.to the ordnance, by solution, according to llerg- 
inan’s sugge.stion, Dr. .M. found that the quantity of plumbago iu the 
metal bore no relation to its strength or goodness, hut that the results* 
were sometimes curious, from tlie very variable quantity which diHer- 
eut speeimoiis oftlje iron contained. The trials were far from confirm¬ 
ing the opinion that the woi>t or weakest metal contained most plum¬ 
bago; and on one occasion, an exceedingly tough specimen was iound 
to contain a most unusual proportion of tliis substance, and that in a 
disengaged state, being visibh* on breaking the metal; which appeared 
as if it had been rubbed with powdered hlfiek-lead, and left its tratx* on 
])aper. Where the plumbago was most abundant, the colour of the 
fracture of the iron was most grey ; and Dr. M.’s trials go to prove, in 
contradiction to the opinion of many iron-founders, that the greyest 
metal is the toughest. 'I'he plumbago was always obtained in the slate 
of powder, and in very small proportion when compared to that 
obtained from pig-iron. 

The same experiuients were repeated on the ])ig-nictal used for 
shells, which is generally distinguished into three kinds; white, grey, 
anti black. .‘Ml tluese atibrded very large proportions of plumbago, b.ut 
various in difi'erent specimens; the black metal seemctl to afford the 
greatest quantity, but that which was most brilliant and silvery also 
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yielded it in abundance. In 1807 or 1803, Dr. Mac Culloch was 
requested to go to a London porter brewery to see an appearance 
which had very much surprised the peojdc employed in it. They had 
taken some iron out ot* their porter backs in making repairs, and had 
found it, as they said, red-hot. This was found to lie an exaggeration; 
but on removing the iron articles from the porter, they became so hot 
on scraping olf the surface, that it was disagreeable to handle them; 
while they smoked from the evaporation of the moisture: they were 
cast cones, perforated with holes, and about an inch thick, used as 
strainers to prevent foreign substances from getting into the pipes, and 
had been immersed in the porter for many years. On examination, 
some of them were found to be entirely plumbago ; while in others 
there was a thick coat of that substance on each side, a little iron only 
remaining in the middle. 

Shortly afterward.^. Dr. M. met with the following relation in one of 
his journeys in the Western Isles. In 1710 an attempt was made to 
weigh one of the Spanish Arma.da, which had foundered oft the coast 
of Mull; this proved unsuccessful, but some brass and iron guns were 
brought up, the former bearing the date 1581>. 'fhe iron guns were 
deeply corroded ; and on .scrai>ingthem, it was said that they were fountl 
so hot that they could not be touched, and that they did not become 
cool till they had been two or or throe hours exposed to the air. 

The following are the general results of Dr. Mac (,’ulioch’s experi¬ 
ments on this subject: 'flic blackest ])ig-metal appears to yield tlie 
greatest quantity of plumbago, and in the most solid state. When 
the experiment is complete, the produce equals the iron in bulk, and 
is a solid mass capable of being cut by a knife, even into pencils ; but 
a.s far as lias been observed, it is of a much more coarse grain, or scaly 
granular texture, than natural black-lead. To procure it in jierfection, 
the acid should be very weak, and the operation is then necessarily 
very tedious. Acetic acid appears to be the best, and it is by this that 
it is produced in porter-hacks in the waste-pipes- of breweries, and in 
calico-printing-houses, wliere sour paste is employed. If the experiment 
be perfect, the plumbago becomes hot on exposure to the air, smok¬ 
ing wliilc there is any moisture to he eva[)orated, particularly when the 
surfaces are scraped off in succession ; there is no apparent diflereiice 
in the plumbago before and after this operation. When the substance 
does not heat, on being taken out of the fluid, the whole jirocess of 
oxygenation apjicar.s to have taken place in the solution, probably from 
an excess of strength in the acid. 

I'rom these facts, Dr. Mac Culloeb draws the following inferences: 
that plumbago, by which name be designates the carbon, as it exists in 
cast-iron, is a inclnf and black-lead its oxide: that in wbitc-pig, jiroba- 
bly, the combination is this metal and iron ; and that in the black it 
exists in a state of approximation to black-lead : that the operation of 
the acid is to dissolve the iron, and to oxygenale the plumbago so as 
to convert it into black-lead : and that if the acid be strong, the whole 
operation is completed in the solvent; otherwise some additional oxy¬ 
gen is required to produce it in a state of jiermanence in the air, and 
that the absorption of this generates the heat in the experiment: 
lastly, that the metallic nature of the base of charcoal is also proved 
from these facts. And lest this reasoning should be deemed unsatis¬ 
factory, Dr. M. adds the following argument: “ The specific gravity 
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of pig-iron is about 7’6, and that of black lcad is 2, or less. Now the 
bulk of black-lead procured in the experiment is equal to that of the. 
original iron exposed to solution. Two such bodies could not co-exist 
in the same space, or, if that could be imagined, the specific gravity of 
such iron must be far more dilfcsient from that of pure iron than it is. 
If pure iron indeed is freed from the elfects of condensation by heating, 
it scarcely differs ir. specific gravity from pig-metal. Thus while wc 
conclude that the plumbago combined with the iron i,s a metal, we may 
also infer that the specific gravity of that metal is not very ditto rent from 
that of iron.” 

Upon this theory wc trust that Dr. iNIac Culloch will excuse our 
ottering the following remarks: In the first place, nothing but carbon 
has been detected in the diamond by the most refined and delicate 
investigations of chemistry, those of Sir II. Davy, Messrs. Allen and 
Pepys, and others ; that gem, therefore, must be a form of Dr. M.’.s 
new metal; now if black-lead he its oxide, supposing it to contain only 
one atom of oxygen, then, when cfiual weights of each substance are 
burnt in oxygen gas, the former should require, for its complete con¬ 
version into carbonic acid, txvice ns much oxygen as the Latter ; but the 
exi>eriments of Messrs. Allen and Pepys have demonstrated, that both 
tliese substances rcipiire for their combustion ■prccisclij the same volume 

Secondly, Dr. Mac Culloch docs not seem to be aware of the exist¬ 
ence of silicium in cast-iron. 'I'iie experiments of Mr. Daniell, recorded 
in vol. ii. of the Journal of Science, show that the absorption of oxy¬ 
gen, and the conse(]uent evolution of heat, bj' the black-lead separated 
from the metal, is owing to the conversion of silicium into silica^ and 
not to that ofany unknown principle into black-lead. 

We are not sure that we understand the concluding argument, but 
does it not indicate, either that Dr. Mac Chdloch considers cast-iron to 
be a mechanical mixture of carbon and the metal, or that he thinks, 
(which is likewise contrary to the known fact), that the arithmetical 
mean of the specific gravities ol’the ingredients of u compound is the 
true specific gravify of the compound itself I"* 


Article XII. 

ISEW SCIENTIFIC BOOKS 

* 

PREPARING FOR rURMCATION. 

A Narrative of a Voyage round the World in the Uranic, Capt. 
Frc 3 'cinet, dispatched on a Scientific Expedition by tlie I'Veiich Gt>- 
verument during the Years 1817, 1818, 1819, and 1820; in a Series of 
Letters to a Friend. J. Avago, Draftsman to tlie Expedition, 

d'lic Work will form a Quarto Volume, embellished with 2d Jhigrav- 
ings. 

A Description of an Antediluvian Den of Ilyo-'iias, discovered at 
Kirktlalc, in Yorkshire, in 1821, and containing the Remains of the 
Hyaena, Tiger, Jiear, Elephant, lllunoceros, Hippopotamus, and IQ 
other Animals, all formerly Natives in this Country. With a Compa- 
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rative View of many similar Caverns and Dens in England and Ger¬ 
many ; and a Summary Account of the Evidence of diluvian Action 
aftbrded by the Fortns of Hills and V'alloys, and the general Dispersion 
of Beds of (Jravcl and Loam, containing similar Bones, over great Part 
of the Northern Hemisphere. Bj' tlit Rev. W. Bnckland, l''ks. FLS. 
and Professor of Mineralogy and Geology in the University of Oxford. 
Illustrated by a Map, Views, and Sections of the Caves and Drawings 
of the Animal Remains. 

A Treatise on Navigation and Nautical Astronomy, adapted to 
Practice and the Purposes of Elementary Instruction. By Mr. Reddle, 
of the Royal Naval Asylum. 

.lOST 

Illustrations of the Inquiry respecting Tuberculous Diseases. By 
John Baron, MD. Physician to the General Infirmary at Gloucester. 
With coloured Plates. 8vo. 1.5.«. 

Lectures on the Structure and Physiologj'- of the Male Urinary and 
Genital Organs of the Human Bod}^ and on the Nature and Treat¬ 
ment of their Diseases, delivered before the Royal College of Surgeons. 
By the late James Wilson, FRS &c. 14s. 

Journal of an Horticultural 'four through Flanders, Holland, and 
the North of France. By^ a Deputation of the Caledonian Horticul¬ 
tural Society, consisting of Mr. Neill, Secretary ; Mr. Hay, I^lanner; 
and Mr. Macdonald, Chief Gardener at Dalkeith Park. With Plates. 
8 VO. 16.S. 

A new V'iew of the Infection of Scarlet Fever, illustrated by Re¬ 
marks on other contagious Disorders. By W’. Carmichael, MD. FRS. 
Fellow of the College of Physicians, Sec. 8vo. 5s. 


Article XIII. 

NFAV PATENTS. 

J. Witcher, Ilelmct-row, Old-street, mechanic, M. Pickford, Wood- 
street, carrier, and J, Whitbourn, Goswell-strect, conchsmith, for an 
improvement in the con.struction of wlieels.—Sept. 2/. 

S Pratt, bond-street, trunk-manufacturer, for improved straps and 
bands for the better securing of luggage.—Sept. 27- 

T. Bintjs and J.Binns, Tottenluim-eourt-road, engineers, for improve¬ 
ments fn propelling vessels, and in the construction of steam-engines. 

Oct. 18. 

W. .Tones, Bodvvcllty, Monmouthshire, engineer, for improvement 
in the manufacturing of iron.—Oct. 18. 

S. Wilson, Streatham, Esq. for a new manufacture of worsted.— 
Oct. 18. 

U. Lane, jun. Lamb’s Conduit-street, straw-liat manufacturer, for 
an i\nprove>iient iji the platting of straw, and in manufacturing bonnets, 
Sic. therefrom.—Oct. 18, 

J. Williams, Cornfiill, .stationer, for a method to prevent the frequent 
renloval of the pavement and carriage-path, and for laying down and 
taking up pipes, &c.—Oct. 18. 
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ARTICtE XIV. * 

METEOROLOGICAL TABLE. 
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The cibsevvutioiis in e.uli line of llic tabic apply to a })cupLl of twenty-tour hours, 
beginning at b A- IM. on the day indicated in the tirst column. dash denotes that 
the result is included in the next following observation. 
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Mr. HowanVs Meteorological Journal. [Jan. 1823. 


REMARKS. 


lilrvcuth Month ,— 1. Fine. 2. Cltmtly. 3. Fine. 4, 5. Ckmdy and fine. 
6—8. Fine. 9. Fopij'y. 10- Clojuly. 11. iMorning, fogj^y. Ti. Rain at nif^ht: 
day, fine. 1.3, 14. Cloudy. 1.5. Morning, fine: night, rainy. 16. Rainy. 
17. Cloudy .and fine. IH. Cloudy. 19. Cloudy : night rainy. SO. Cloudy. 
21. Fine. 22. Cloudy. 23. Cloudy .and fine. 21. Fipe. 2o. Fine. 26. Cloudy. 
27. Cloudy and fine. 28. Rainy. 29. Showers. 30. Showers: ovcrc.ast. 


RESULTS. 


Winds; N, I ; NE, 4; S, 1 ; SW, 17 ; W, 3; NW, 2; V:ir. 2. 


Rarometer: IMean height 

For the month.. 29-860 inche.s. 

For the lunar period, ending the fith . 29-860 

For 1.3 days, ending the Sth (moon north) . . .’..30-f)48 

. For 14 da 3 's, ending the 22d (moon south) . ...-. 29-824 

Thennometer: Mean height 

For the month. 46-650° 

For the lunar period..... 50-616 

‘ F'orSl daj’^s, the sun in Scorpio. .50-000 

Evaporation..... 1 -88 in. 

Rain.... 3-46 


Laboratoryf Stratfordy T’cclflU Monthy 21, 1822. 


R. IlOM'AKl). 
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FEBRUARY, 1823. 


Article I. 

Experiments and Observations on Indigo^ and on certain Sub¬ 
stances which are produced from it bp Means of Sulphuric. 
Acid, By Mr. Walter Crum. 

(To the Editor of the Annals of Philosophy.) 

SIR, Glasgow^ Jan. 1, 1823. 

In DiGO may Jdc obtained in a state of tolerable purity by the 
ordinary process of agitating the yellow liquid, which forms the 
dyer’s blue vat, with common air, till the deoxidized indigp 
which is there held in solution by lime-water is revived ; and 
then digesting the precipitate in dilute muriatic acid, to remove 
a little iron, and carbonate of lime, which it contains. In this 
state, it is known by the name of precipitated indigo, and must 
be distinguished from the powder so called by Bergman, a sub¬ 
stance to which I shall refer more particularly in the seqiiel. It 
generally contains a small portion of sulphate of lime, arxl, as 
Dr. Thomson observed, a little resin, which is removable by 
alcohol. 

It has been long known, that when indigo is heated, it sub¬ 
limes. The first mention of this fact that I have noticed is 
contained in a work on calico printing, published in 1789 by 
O’Brien, a pattern drawer in London, who also gives a method 
for collecting the sublimate. “ The curious snay sublime indigo, 
and thereby procure flowers, as with zinc, sulphur, &c. For 
experiments on a small scale, it may be done in a common flask 
New Series, vol. v. g 
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over a common fire, defending the flask from the contact of the 
fire.” 

To prepare these flowers, Chevreul directs* that eight grains 
of common indigo in powder, in a covered crwcible, shomd be 
placed upon burning coals; in which case the colouring matter 
will crystallize in the middle part of the crucible, from which it 
is to be detached with a feather when cold. I have never been 
able to obtain any quantity of it in this way ; part of it is always 
discoloured, and the whole of it is condensed upon the ashes, 
which are in the state of a fine powder, and from which it cannot 
be detached without contamination. 

1 succeeded, however, by another method to procure as much 
as I needed for my experiments, perfectly pure. 1 used the 
covers of two platina crucibles, nearly three inches in diameter, 
of such a form, that, when placed with their concave sides 
inwards, they were about three-eighths of an inch distant in the 
middle. I placed thinly about the centre of the lower one ten 
grains of precipitated indigo, not in powder, but in small lumps 
of about a grain in weight; then, having put on the cover, I 
ajiplied the flame of a spirit-lamp beneath the indigo. In a 
short time, this substance partially decomposed, begins to melt, 
and the purple vapour to be disengaged, which is known by the 
hissing noise that accompanies it. The heat is continued till 
this noise nearly ceases, when the lamp is withdrawn, and the 
apparatus allow'ed to cool. Then, on removing the cover, the 
sublimed indigo will be found planted upon its inner surface, 
with sometimes a few long needles upon the bottom of the appa¬ 
ratus, which are easily removed from the button of coaly matter 
that remains. In this way 1 have generally obtained 18 to 20 
per cent, of the indigo employed; a small quantity unavoidably 
escapes, but I am persuaded that very little more can, by any 
means of this kind, be obtained. I l>ave made several attempts, 
by using different forms of apparatus, to prepare this substance 
on a greater scale ; but have found none that answers so well 
as that which 1 have described. When the cover Is kept cool, 
as by means of a wet cloth, none of the indigo condenses upon 
it. The interior of the apparatus being then comparatively cold, 
the vapour is condensed before it reaches the cover, falling back, 
or rather crystallizing upon the cinder. The same effect is pro¬ 
duced when ashes are formed instead of a fused coal; and pure 
indigo when pounded, and common indigo in any shape, always 
leave a quantity of loose matter. 

Those who cannot readily procure precipitated indigo for the 
purpose of subliming, may find it convenient to combine with my 
method, one lately given in the Journal de Pharmacie, by MM, 
Le Royer and Dumas. It consists in spreading about 30 grains 
of common indigo fn coarse powder upon an open silver capsule, 


* Annalet de Chinue, tom, Ixvi. AvxU, 1808. 
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and applying the heat of a spirit-lamp till all the sublimed indigo 
is formed upon the surface of the ashes. On repeating this pro¬ 
cess, I lincT that ten parts of common indigo yield one of sub¬ 
limed indigo, which is, howe<ver, far from being pure. By 
resublimation in my apparatus, it is again reduced one-halffrom 
the loss of its impurities, and some vapour. 

1 shall here describe what else takes place during the sublima¬ 
tion. Ten grains of precipitated indigo in ^e apparatus I have 
described yielded 

1*88 grain of sublimed indigo. 

6*44 grains of cinder remained, and consequently 

1 *68 grain of volatile matter escaped. 

* 10-00 

Thirteen grains of the same indigo, kept a c uarter of an hour 
at a strong red heat in a small platina crucibre, hrmly, though 
not exactly closed, left 7-9 grains of cinder, which is equal to 
bl per cent. 

In order to ascertain what gases were evolved during this 
destruction of the indigo, I introduced 5-28 grains into a small 
glass tube connected with a mercurial trough. On applying the 
heat of a spirit-lamp, the vapour of indigo was formed, and 
condensed in the colder part of the tube, but was at last 
destroyed by repeated applications of heat. A quantity of water 
appeared in the tube, and 0-96 cubic inch of gas was found 
in the receiver. On removing the tube, it was found to have lost 
in weight 0*71 grain, or 13*5 per cent, of the indigo employed. 
The water that was formed had a disagreeable burnt ammonia- 
cal smell. I found, on analyzing the gas in the receiver (making 
allowance for the common air of the apparatus, and a small por¬ 
tion of gas remaining in the tube), that it consisted for 100 of 
indigo of 


Carbonic acid.2*8 

Carburetted hydrogen and carbonic oxide.0*8 

Azote. 1*9 

The difference between the sum of these and the 
loss 13*6 was water, with a little ammonia.8*0 ’ 


13*5 

Sublimed Indigo. 

Indigo sublimes in long flat needles, which readily split when 
they are bruised into four-sided prisms. 

Viewed at a particular angle, they have the most brilliant and 
intense copper colour; but when lying in heaps, they have a 
rich chesnut-brown colour; one that would be produced by mixr 
ing a very little yellow with a bright but deep reddish purple. 

Besides these needles, this substance is found in the form of 

G 2 
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plates, much broader than the needles, and extremely thin ; 
twisted sometimes almost into tubes. These appear to the 
naked eye perfectly opaque. I was not a little pleased, how¬ 
ever, with their unexpected appearance, when seen through the 
microscope. Viewed obliquely, they appear still opaque, and 
copper coloured like the needles ; but when held perpendicularly 
to the rays of light, they are seen to be transparent, and of a 
beautiful blue colour, exactly similar to a dilute solution of indigo 
which has been acted upon by sulphuric acid. Their intensity 
varies, according to the thickness of the plate, from a blue just 
distinguishable from white, to one almost black. The bronze 
colour which these crystals assume when in heaps is obviously 
a mixture of the copper colour with Jthis blue. 

The vapour of indigo is transparent, and of a mi>st beautiful 
reddish-violet colour, resembling a good deal the vapour of 
iodine, but sufficiently distinguished from it by the shade of red. 
The sublimation takes place at the heat of about 550® Fahren¬ 
heit ; for the vapour rises at a heat lower than that of melting 
lead, and requires more than the melting heat of bismuth. 
Upon the rough bright surface of the lead, I observed some of 
the crystals melt while the vapour was rising; but 1 have in no 
other circumstances remarked any thing like fusion, till the sub¬ 
stance was decomposed. Hence the melting point of indigo, 
its point of volatilization, and that at which it is decomposed, 
lire remarkably near each other. 

The specific gravity of sublimed indigo is 1*35. 

These crystals sublime when heated in open vessels, leaving 
no residue. In close vessels, the vapour is at first reddish- 
violet, as in the open air; but as the heat advances, it acquires 
a tinge of scarlet; and before it is entirely decomposed, becomes 
deep scarlet, and then orange coloured : a quantity of charcoal 
is at the same time deposited. 

Action oj' Oils .—Of the essential oils, oil of turpentine dis¬ 
solves at its boiling heat as much indigo as gives it the fine 
violet colour of the vaj|>our of indigo, but a slight reduction of 
temperature is sufficient to precipitate the whole of it. The 
fixed oils and fatty substances, as they may be heated to a higher 
degree, exert a more powerful action upon indigo. None of 
them that 1 have tried act upon it at the heat of boiling water; 
but when the heat is increased, they gradually dissolve it, acquir¬ 
ing the colour of its vapour much more deep than oil of turpen¬ 
tine does. If the solution be cooled at this period, the indigo 
precipitates blue. As the heat is continued, more of the indigo 
IS dissolved, but the colour of the solution begins to change ; it 
gradually inclines to crimson, and has then begun to be 
destroyed. It is now green when cooled. Heated still more, 
the solution is of a strong crimson ; then becomes orange ; and 
at Ifist, when entirely decomposed, it is yellow, w'hich colour it 
retains when cold. 
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Delermination of the Ultimate Constituents of Indigo. 

The apparatus which I employ for the analysis of indigo with 
peroxide of copper, is simply a tube of green glass, seven inches 
long, and three-eighths of an* inch wide’, shut at one end, and 
connected with a mercurial trough by means of a small bent tube, 
joined to the other by a tube of caoutchouc firmly tied. 

The indigo is first ground with a quantity of peroxide of cop¬ 
per, and when that is introduced into the tube, another portion 
of peroxide is put over it, and then some metallic copper thrown 
down from its sulphate by a plate of zinc, and ignited in a close 
vessel. Lastly, 1 fill up the remaining space (about a couple of 
inches) with a piece of glass tube, shut at both ends, which 
nearly fits the other. This .keeps the materials in their place, 
and reduces as much as possible the quantity of common air in 
the apparatus. The tube is then heated with three spirit-lamps, 
of which two keep the metallic copper and the pure peroxide at 
a red heat; while the third traverses gradually that part of the 
tube which contains the indigo. 

When I began these experiments, I took the usual precaution 
of heating the peroxide of co])per to redness immediately 
before I made use of it. I soon found, however, that before I 
could get the vegetable matter ground with it, and introduced 
into the tube, it had attracted a quantity of water from the air, 
which varied according to the hygrometric state of the atmo¬ 
sphere, and of course, the length of time employed. It then 
occurred to me that all error from this source would be obviated, 
if I allowed the peroxide to be saturated with moisture, by leav¬ 
ing it freely exposed to the air, and at every analysis (at least 
when the state of the atmosphere changed), press 150 grains of 
it into a small platina crucible which just holds that quantity, 
heat it dull-red within another crucible, and ascertain its loss of 
weight without removing the cover.* 

I have in this way made several analyses of indigo, which 
differed very little from each other. 1 choose the following one 
as being nearly a mean of the rest: 

Anah/sis. —One grain of sublimed indigo was ground with 90 
grains of peroxide of copper; 25 grains more were put over it in 
the tube; and above that, 30 grains of metallic copper. ‘These 
substances contained ()• 11 grain of water. 


* Berzelius has pointed out the instantaneous attraction of water by the oxide of cop¬ 
per ^Ann. de Chimie, xvit. Si7), and cautioned chemists against the fallacy arising from 
the neglect of it; and M. de Sausstire, in a note to his analysis of hog’s lard (Ann. dc 
(Jhimie, xi. 3f)5), makes a general remark upon those analyses where peroxide of cop¬ 
per is employed. “ Ses resultats” (those of JM. Bcrard), “ ainsi qn’uu giand nomJoe 
de ceux obtenus par ce procedd, m’ont paru pecher par cxces d’hydrogene.” Thw 
excess is owing in all probability to the neglect of a small portion of water attracted by 
the peroxide. I have found 100 grains when newly prepared take as much as 3-lOths 
of a grain of water for saturation in damp weather. When it has been several times 
used, it does not take so much. 
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The tube, after the operation, had lost in weight 3*17 grains, 
of which 1 grain being indigo, and 0*11 grain water from, the 
copper, 2*06 grains were oxygen supplied by the peroxide. 
The gas in the receiver was = 6*^46 cubic inches, mean temper¬ 
ature and pressure. Of this, potash absorbed 5*82 cubic inches, 
leaving a residue of 0*64 cubic inch. 

This residue consists of the common air of the apparatus, 
together with the azote contained in the indigo. By dlUng the 
mouth of the tube, as I did, with a round piece of glass, and 
using a very small conducting tube, scarcely any empty space is 
left in the apparatus; but the peroxide of copper, being a very 
loose substance, and merely shaken down into the tube, without 
being pressed, encloses a quantity of air, which is very consider¬ 
able. This, on the idea that the* quantity was trifling, has 
somefimes been neglected altogether; but more frequently as 
much of it as possible has been driven out, by heating a part of 
the tube, previous to the commencement of the experiment, and 
the remainder neglected. A very simple and obvious method of 
ascertaining with accuracy its amount, consists in making an 
analysis of any vegetable substance, as sugavj which contains 
no azote, in the same apparatus, and with the same quantity of 
materials. Here nothing passes into the receiver but carbonic 
acid, and the whole of the common air which the apparatus con¬ 
tained. The former, being absorbed by means of potash, leaves 
a c uantity of common air, exactly equal to the common air in the 
inc igo experiment; of course the difference between that, and 
the total residue of gas obtained from indigo, is azote. 1 thus 
found that the apparatus which I employed contained 0-26 cubic 
inch of common air; which, being deducted from the total 
residue after absorption by potash 0*64, leaves 0*38 cubic 
inch, or 0*1126 gram of azote, as the quantity of that substance 
in a grain of indigo. This method, as well as that of estimating 
the water in peroxide of copper, I communicated to Dr. Ure, 
when I mentioned to him the existence of hydrogen in indigo. 

The 6*82 cubic inches carbonic acid gas + 0*08 which T 
found to remain in the apparatus = 6*9 ; and this, allowing for 

aqueous vapour, is 5*9 = 5*762 cubic inches dry car- 

bonmacid gas, which consist of 0*7322 grain carbon, and 1*952 
grain of oxygen. But 2*06 grains of oxygen were taken from 
the peroxide of copper, which is 0*108 grain more llran was 
necessary to burn the carbon. This indicates 0*0135 grain of 
free hydrogen.* The remainder is oxygen and hydrogen in the 

* The results of two careftil experiments made at different times with loaf sugar, 
exactly in the same manner as with the indigo, perfectly satisfied me as to the accuracy 
of this part of the experiment. 'J hough the quantities of carbon were not precisely alike 
in these two experiments, the loss of weight sustained by the peroxide, after deducting 
the water it contained, was exactly equal to the respective quantities of oxygen in the 
carbonic acid, calculated in the same manner as in the text. In one case, I obtained 
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proportions which form water. Hence the composition of 
indigo is 

Carbon. 73*22 

Azote. \,,, ...11*26 

Oxygen.1*2*60 

Hydrogen. 2*92 


100*00 

These numbers correspond very nearly to 


1 atom, of azote ....... 

... 1*76 or 10*77 

2 atoms of oxygen. 

... 2 00 

12*31 

4 atoms of hydrogen ,,, 

... 0*60 

3*08 

16 atoms of carbon. 

... 12*00 

73*84 


16*25 

100*00 


The gas remaining in the apparatus at the conclusion of the 
experiment, was estimated by heating the same tube with an 
equal quantity of peroxide of copper without organic matter, and 
observing how much air was driven over into the receiver. The 
difference between this and the whole air, as found in the si^ar 
experiment, is pretty nearly the bulk of gas remaining. The 
temperature of the gas when measured was 58®, and the barome-* 
trie oressure 29*1 inches. 

I have also made several analyses of well-dried precipitated’ 
indigo; and allowing for a minute portion of sulphate of lime 
which it contained, 1 got results which agreed perfectly with the 
analyses of sublimed indigo. I find too, that both these sub¬ 
stances are acted upon in the same manner by other bodies. 
The different effect of heat depends obviously, upon some differ¬ 
ence in the mechanical arrangement of their particles. 

Brugnatelh has proposed to call this sublimate iiidigogen, 
because, when united to the fecula of the plant, it forms common 
indigo. But such a nomenclature is inaumissible in chemistry. 
Upon the same principle, potash ought to be called potassogen, 
because, when united to certain foreign substances, it forms 
crude potash. The same chemist considers this substance as a 
metal, because, as M. Von Mons informs us,* he found it^might 
be amalgamated with mercury. Dobereiner repeated this expe¬ 
riment of Brugnatelh, and formed not only the amalgam, but 

41 "55 per cent, of carbon, and in tlie other 42'14. The means of these give the follow¬ 
ing for the comimition of sugar: 

Carbon..... 41'S 

* 100-0 

It is needless to add that the sugar was in both CMcs dried r4 312° In a vnCtfUtt* 

• Annals of Philosophy^ vi. 75. 
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what is still more wonderful, by placing this amalgam in a solu¬ 
tion of nitrate of silver, he obtained crystals in the form of an 
artichoke, which were an alloy of the metal of indigo with silver. 
In consequence of these statements, I made several attempts to 
amalgamate sublimed indigo, as well by the process of Doberei- 
ner, as by others which I thought more likely to succeed, but in 
vain. I could in ho case perceive the least alteration in the 
fluidity of the quicksilver. 

Action of Sulphuric Acid upon Indigo. 

When indigo is digested in concentrated sulphuric acid, it is 
well known to suffer a remarkable change, being converted into 
a peculiar blue substance, entirely diflerent from indigo, with 
wnich the Saxon blue is dyed. 

This substance has been so little attended to by chemists that 
no one has yet thought of giving it a separate name. I shall 
venture to propose for it that of cerulin, from the colour of its 
solution. 

The mixture of the blue substance with sulphuric acid is a 
semifluid, which requires a considerable quantity of water to 
dissolve it. When potash is added to this solution, previously 
filtered, a deep-blue precipitate is formed. I was surprised, 
however, when making the experiment, to find the precipitate 
as plentiful before one-fourth of the acid was saturated, as when 
the solution was made altogether neutral. To another portion, 1 
added potash previously saturated with sulphuric acid, and found 
the same precipitate formed as with potash alone.* I threw the 
precipitate upon a filter, and washed it with water, in order to 
examine whether it was the pure colouring matter that had 
separated. The first washing did not take away much of the 
precipitate; the next, however, sensibly diminished it; but with 
the third portion of water, it almost wholly disappeared. 

In order to discover the cause of this increased solubility, I 
made a saturated solution of sulphate of potash in Water, and, 
putting into it a little of the blue pulpy substance that remained 
upon the filter, I agitated it thoroughly. The solution remained 
altogether colourless. I found the same to be the case when 
the muriate, the acetate, or any other salt of potash, was 
employed. Alcohol also, and ether refused to dissolve this 
substance. Put into pure water, however, it immediately dis¬ 
solved, forming the same deep blue solution that had passed 
through the filter. 

* That the solution of indigo in sulphuric acid is precipitated by neutral salts is not 
a new fact. BerthoUet (Art of Dyeing, ii. 50) says, that the fixed alkalies saturated 
with carbonic acid,” as well as alcohol, saturate solutions of alum, sulphate of soda, 
or other salts containing aulphuric acid,” fonn precipitates in this solution. My expe. 
liments show, I think, that the effect does not depend upon the presence of sulphuric 
acid in the precipitant; that some sulphates have no such effect; and that alcohol does 
not precipitate the original solution at all. 
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It seemed then only necessary to dissolve in water some salt 
of potash, to enable it to wash this substance without dissolving 
it. I found the acetate to answer extremely well, and this salt 
possesses the advantage over the muriate or sulphate of not 
being precipitated by alcohol from a weak solution in water, aa 
they are. it may consequently be afterwards removed by wash¬ 
ings with alcohol. 

Such edulcorations with acetate of potash, I repeated so often 
upon a quantity of precipitate, taking it every time off’the filter, 

and agitating it well in a phial with the liquid, that not 

of a grain of the original soluble matter could be left in it. 1 
then washed away the weak solution of acetate of potash as well 
as possible by means of albohol, without, however, being able to 
remove all traces of that salt, although 1 used the alcohol some¬ 
what dilute. The small quantity that remained could not mate¬ 
rially affect the experiments 1 made upon it. 

A portion of the substance thus prepared, when burnt in a large 
platina crucible, left a considerable quantity of ashes, slightly 
reddish coloured, which dissolved almost entirely in water. 
What remained was of a deep red, or rather brown colour, and 
was principally oxide of iron. The solution of the ashes was 
not at all alkaline; it gave a dense white precipitate with 
muriate of barytes; a very slight one with oxalate of ammonia; 
and with sulphate of alumina, large crystals of alum were 
formed in a few hours. It was sulphate of potash. 

To remove all doubt of the precipitate having been sufficiently 
well washed to take away from it every thing that was not really 
insoluble in the menstrua I employed, and consequently the 
sulphate of potash, if that substance were not chemically com¬ 
bined with the cerulin, 1 mixed a large quantity of muriatic acid 
with the original solution in sulphuric acid, and formed the pre 
cipitate by means of muriate of potash. Then, having washed it 
as before, with the solution of acetate of potash, and afterwards 
with alcohol, I found that the solution of the ashes w’hen the 
substance was burnt, gave indications with muriati? of barytes, 
of abundance of sulphuric acid ; while with nitrate 0f silver, no 
precipitate appeared ; a quantity of small shining crystal alone 
being deposited after some time, which were sulphate of sjlver. 

From these facts, I have no hesitation in concluding that this 
precipitate is a combination of cerulin with sulphate of potash. 
That salt forms more than a fourth of its weight. It may, 
therefore, be called cerideo-sulphate oj'potash. 

The salts of soda also form precipitates in the solution of 
cerulin with sulphuric acid, and these are likewise insoluble in 
solutions of potash or soda, though soluble to a certain extent in 
pure water. When heated, these ceruleo-sulphates dissolve 
even in solutions of their salts. On cooling, the greater part falls 
down again in blackish grains; a portion, however, remaining in 
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solution. The soda compound is evidently more soluble than 
that of potash. The washings of the former precipitate, with a 
cold solution of its acetate, are a little more coloured than those 
of the potash precipitate, with its a'Oetate of the same strength. 
This last substance is totally insoluble in water containing one 
per cent, of acetate of potash, or even a half "aer cent, after two 
or three edulcorations. I have generally employed a solution of 
two parts dry acetate of soda in a hundred of water; and any 
ruantity of such a liquid may be used without the quantity of 
tae substance being materially diminished. 

The salts of ammonia likewise form precipitates in the sul¬ 
phuric solution of cerulin, when not much diluted. The preci¬ 
pitate dissolves readily in hot solutions of ammoniacal salts, and 
again separates when cold, the whole mass becoming curdy. I 
believe this substance to be a combination of cerulin with 
.sulphate of ammonia, from the quantity of that salt which I 
found in it, when as well washed as possible. It is much more 
soluble, however, than the ceruleo-suiphates of potash and soda, 
and, therefore, cannot be washed so freely as these fixed alka¬ 
line compounds. Potash and soda, and tneir salts, decompose 
it. It dissolves in great quantity in boiling pure water, and in 
40 or 60 parts of cold water. It has the same general proper¬ 
ties with the more insoluble compounds. 

. A corresponding combination with barytes may be formed by 
decomposing ceruTeo-sulphate of potash by muriate of barytes. 
The compound formed is extremely insoluble. An abundant 
blue precipitate is thus formed in solutions of ceruleo-sulphate 
of potash, containing so little sulphuric acid, that they are not 
troubled in the slightest degree by a barytic salt, when the 
cerulin has been previously destroyed by nitric acid. 

Similar compounds may be formed with otheV bases, whose 
sulphates are difficultly soluble in water ; but these I have not 
particularly examined. 

The salts of magnesia have no power of precipitating cerulin 
from its solution. The whole of the sulphuric acid in the original 
solution may be saturated with magnesia, without any precipitate 
being formed. 

f 

, Ceruleo-sulphate of Potash, 

This substance is of so deep a blue, when wet with water, as 
to appear absolutely black. When dry, it has a shining strong 
copper-red colour. By transmitted light it is blue. It attracts 
water from the air with great rapidity. In two hours, a portion 
which had been dried attracted a tenth of its weight. 

It is soluble to a considerable extent in hot water. Cold water 

takes up of its' weight of this substance, and forms a solu¬ 
tion so deeply coloured, that when diluted with 20 parts of water 
in a phial of an inch in diameter, it may just be seen to be 
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transparent. Water in a wine glass containing of its 

weight of this substance is distinctly blue coloured. 

The saturated solution id precipita£ed by soring water, and 
by every liquid that I have tried, except distii^ed water. From 
this it appears that the mere presence of any foreign substance 
in pure water greatly diminishes its solubility. 

If the solution be diluted with 20 parts of pure water, it is 
still precipitated by solutions of the salts of potash and soda, 
lime, barytes, strontian, lead, and mercury. An addition of 
sulphuric or muriatic acid does not redissolve them. But nei¬ 
ther ammonia nor any of its salts precipitate this weak solution. 
None of the salts of magnesia, zinc, or copper, nor the solutions 
of alum, sulphate of manganese, permuriate of tin, protosiilphate 
or persulphate of iron, or nitrate of silver, decompose it. It is 
not precipitated by any of the acids, by infusion of galls, or-, 
by pure gelatine. Alcohol and ether do not precipitate the weak 
aqueous solution, though they do not dissolve any of the dry 
substance. CeruIeo-suTphate of potash dissolves readily in con¬ 
centrated sulphuric acid, but not in concentrated muriatic acid. 

When chloride of tin is mixed with the solution of this sub* 
stance, its colour is immediately changed to yellow. This 
yellow product is not very soluble in water; it becomes blue 
again on the addition of any substance, as a salt of copper, capa^ 
bln of imparting oxygen to it. 

When -leat is applied to the blue substance, it does not melt; 
no purple vapour is given off, and in consequence of its being 
defended by the saline matter, a strong heat long applied is 
necessary for its being reduced to ashes. 

When luminous objects, as the sun or moon, or the dame of a 
cantile, are viewed through the blue solution of this substance, 
of the proper degree of intensity, they appear of a fine rich 
scarlet colour. It is worthy of remark, that a single drop of 
nit late or sulphate of copper, mixed with a quantity of this 
solution, makes the same objects appear blue through it, although 
the general appearance of the liquid is not in the least degree 
altered. Zinc produces the same effect, though not so power¬ 
fully. Any acid restores to these mixtures the property of mak¬ 
ing luminous objects appear red, unless when a large quahtity 
of copper has been added, which makes the liquid itself green. 

Sir H. Davy* was the first to discover that a vegetable sub¬ 
stance had the power of precipitating in combination with 
certain neutral salts, which are themselves abundantly soluble in 
water. The carbonates of potash, soda, and ammonia, and the 
chlorides of tin and of iron, are among the substances which 
that philosopher found undecomposed in combination with 
tannin, in the precipitates formed by these salts in aninfusionof 

* On Astringent Vegetablei, Pliil. Trans. 1803. 
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gaJlSt; It appears that cerulin acts a similar part, at least with 
the suHhuric salts,^ I am not aware, however, that any sub¬ 
stance Tias been hitherto described by chemists which possesses 
the property I have, found in the cne here treated of, that of 
dissolving in pure water, and refusing to do so in neutral saline 
solutions which produce no change upon it. But in common 
life, some idea of this singular fact seems to have been long 
acted upon. Those who are in the habit of washing printed 
gowns, particularly dark ones, of colours not very permanent, 
always nnce them in a solution of common salt, or at least in 
very hard water, before they hang them up to dry. The salt, 

, they say, fixes the colour, and prevents it from spreading out 
into the white, which it always does when they are suffered to 
dry in a cool place, without such immersion. 

On the Vhenomena which are exhibited daring the Formation of 

Cerulin. 

Some of the phenomena which attend the action of sulphuric 
acid upon indigo, have been noticed by different chemists. 
Bergman, in 1776, observed, that when indigo in powder was 
sprinkled upon sulphuric acid, greenish clouds were produced, 
which became blue by the addition of a drop of water.* He 
added that the same effect was produced, but more slowly, with- 
put, water. Haussman, of Colmar,'!' observed, that the acid in 
contact with indigo, became at first greenish-yellow, then deep- 
green, and at last blue. That gentleman remarked also, that 
the “ effervescence and disengagement of sulphurous vapours, 
always observed in making the Wue compound, leave no room 
to doubt that the acid exerts an action upon the particles of 
indigo, and that we should be wrong in considering. this as a 
mere solution of indigo unaltered.” Berthollet, in his excellent 
work on Dyeing,^ considers the change that takes place a spe¬ 
cies of combustion ; the sulphuric acid furnishing the indigo 
with oxygen, and thereby being converted into sulphurous acid. 
Dr. Bancroft, whose work appeared soon after that of Berth ol- 
let, conceived the solution to be oxygenated indigo combined 
with sulphuric acid. Hence he gave it the name of sulphate of 
indigo.l 

Such, as far as my information goes, is the extent of our know¬ 
ledge, or rather our opinions, upon this subject. I shall state 
what appearances I have myself observed during this process. 

When indigo is put into sulphuric acid, it is dissolved, and the 
acid assumes a yellow colour. When this solution is dropped 
into water, it becomes instantly blue ; but the substance so pro¬ 
duced is by no means the same as that which is formed after 

* OpuBC. tom. V. p. 7. Edit. 1788. 

^ Journal de Physique for March, 1788. 

i Vol. ii. pp. SO, 66, English translation. 

\ On Permanent Cdours, pp. 104, 1S2. 
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some time, without the assistance of water! It is indigo altoge¬ 
ther unchanged, which precipitates, and leaves the sulphuric 
acid perfectly colourless. Jf the yellow solution be exposed to 
the open air in a watch glass for a short time, the blue colour is 
restored in the same manner, and the indigo faUs down. This 
effect is produced, not by the action of the air, but merely by 
the absorption of moisture. 

A considerable increase of heat takes place when the two 
substances are put together. There can be little doubt that this 
is caused by the sulphuric acid abstracting arid combining with 
the 14*2 per cent, of water contained in the indigo. 

If the yellow solution above mentioned be allowed to remain 
without dilution, it becomes blue in a few hours, and this is 
effected without the assistance of air, as I found by making the 
experiment in a small phial, the mouth of which was sealed up, 
as soon as the materials were put together. In consequence of 
the darkness of the liquid, these changes of colour can only be 
observed in the thin film which wets the empty part of the pniab 
when it is agitated. 

All the chemists who have treated of this process, mention the 
formation of sulphurous acid during the solution of indigo, and, 
attributing this to the action of the indigo itself upon tne acid, 
they naturally concluded that that substance became oxidated at 
the expense of the acid. But these chemists employed only the 
indigo of commerce in their experiments; a substance which con¬ 
tains more than half its weight of impurities, and great part of 
these vegetable matter. 1 have found that it is these impurities 
alone which decompose the acid; for during the solution of 
sublimed indigo, not a trace of sulphurous acid can be detected, 
though the heat of boiling water be applied for hours. Neither 
is t here any production of hyposulphuric acid ; for, if there were, 
it would be decomposed by the neat to which the liquid was 
exposed, or even by the presence alone of concentrated sul¬ 
phuric acid, in which case sulphurous acid gas would be 
given off. 

In less than 24 hours, if a slight degree of heat be applied, 
the indigo is entirely converted into cerulin; and, when mixed 
with water, it passes through the filter, leaving no 'residue 
whatever. 

On the Constitution of Cerulin, 

Since there is no production of sulphurous acid, nor absorption 
of air, during the formation of cerulin, it is clear that there can 
be no oxidation either of the carbon or hydrogen previously 
existing in the indigo. No carbon being deposited, and no gas 
evolved, during this process, prove also thsft the azote exists in 
the new substance, in the same proportion to the carbon that it 
does in indigo. That sulphuric acid does not enter into its compo¬ 
sition, is evident from its precipitating with almost any sulphuric 
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bbIC, and carrying down no additional sulphuric acid of its own. 
It it only in toe amount of combined water, then, that any alte* 
ration can possibly have taken place, and to ascertain whether 
in this case there has bhen an abstraction, or an addition of 
water to the indigo, it were only necessary to convert a given 
weight of that substance into cerulin, and to weigh the product, 
as M. de Saussure has done in the case of starch sugar. There 
are difficulties, however, which prevent such an experiment 
from being performed with any precision; principally the large 
quantity of sulphuric acid necessarily mixed with the product, 
and the solubility of the substance in water. 1 have contented 
myself with analyzing, by means of peroxide of copper, the 
ceruleo-sulphate of potash, after having ascertained as nearly as 
possible, by incineration, how much saline matter it contained. 
But, as this cannot be done with absolute precision, owing to the 
rdissipation of a small portion of acid along with the vegetable 
matter, my results, particularly with regard to the hydrogen, 
were by no means so uniform as those which 1 obtained when 
operating upon indigo. All that is really necessary in this case, 
is to determine the quantity of carbon, which may be done with 
very little risk of error. The deficiency, after adding to the 
carbon the proportion of azote, and of free hydrogen found in 
indigo, is water. 

• Accordingly, I first of all dried a quantity of the blue sub* 
stance at the heat of 212° in vacuo, and having weighed it as 
rapidly as possible, 1 exposed it to the air during a whole night, 
and noted the increase of weight from moisture. One portion of 
this was burnt to ashes. Another portion was ground with per¬ 
oxide of copper, and the carbonic acid it produced was received 
over mercury. In this manner 1 found that 1 grain of pure 
cerulin yielded 4'5 cubic inches dry carbonic acid gas, which is 
equivalent to 0*5718 grain of carbon, reckoning 0*12708 grain as 
the quantity of carbon in a cubic inch of gas. The composition 
of the substance consequently is: 


Carbon. 57*18 

Azote... 8*79 

' Oxygen.29*32 

. Hydrogen. 4*71 


100*00 

This approaches so near to indigo + 4 water, that there can be 
little doubt such is its constitution. 

1 atom azote . 1*75 or 8*43 

6 atoms oxygen. 6*00 28*92 

8 atoms‘hydrogen. 1*00 4*82 

16 atoms carbon .. 12*00 67*83 


20*75 


100*00 
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The quantity of azote in proportion to the carbon, I found by 
experiment to be the same as in indigo; but as all piy attempts 
fai ed to determine the amount of tree hydrogen, 1 preferred 
stating all the numbera after carbon, ^y calculation from the 
analysis of indigo, which is susceptible of much greater preci¬ 
sion. The heat of a spirit-lamp is quite sufficient for the analysis 
of most vegetable substances which are not mixed with saline 
matter; but with cerulin, it is necessary to employ the full red 
heat of a charcoal fire for its entire combustion by the peroxide 
of copper. 

There is not the slightest proof that any combination exists 
between cerulin and sulphuric acid in the original liquid. Alka¬ 
lies, it is true, precipitate it from the solution; and this has 
been supposed to be the feffect of a superior attraction on the 
part of the acid for the alkali, by which the vegetable substance 
was left at liberty; but such a tneory falls to the ground as soon 
as it becomes known that neutral salts produce exactly the same 
effect; that magnesia does not. precipitate it at all, though it 
neutralizes the acid; and that cerulin is itself soluble in water. 
Cerulin dissolves, indeed, in sulphuric acid, and that more 
abundantly than in water ; but this does not argue the formation 
of a compound which we are entitled to call sulphate of indigo. 
Such a solution differs in no respect from that of resins and otaer 
organic bodies in the same acid, or even from the solution of 
these substances in alcohol or ether. 

Those who are fond of speculating upon the manner in which 
the elements of water are arranged in organic bodies, may find it 
curious that sulphuric acid should abstract water from indigo, and 
not from cerulin, a substance which contains three times as much 
oxygen and hydrogen; or that the same acid which robs indigo 
of its water, should immediately restore three times as much. 


On a new 


Substance produced from Indigo by Means of 
Sulphuric Acid, 


While engaged with these experiments, I discovered that if 
the action of sulphuric acid upon indigo be stopped at a certain 
point, a new substance, altogether different from cerulin, is pro¬ 
duced, possessing rather singular properties. It is formiSd at 
the instant that indigo changes from yellow to blue by the action 
of sulphuric acid. 

By the following -Drocess, it is obtained of greater purity than 
by any other niethoc I have been able to discover* Prepare a 
quantity of indigo by boiling it in sulphuric acid diluted with 
three parts of water, and drying, after it is well washed. By 
such treatment, it is deprived of more than a third of its weight 
of impurities. Mix one part of this purified indigo with seven or 
eight parts of concentrated sulphuric acid in a stoppered phiaf, 
and agitate the mixture occasionally, till it becomes of a bottle- 
green colour. Then mix it with a large qi^antity of distilled 
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water, and throw it upon a filter. By continuing to wash the 
filter with distilled water, the liquid which at first oasses through 
colourless becomes more and more blue, and a:ter some time, 
all the indigo which hks been changed, passes through. The 
colourless \#ashings must be thrown away. The blue liquid con¬ 
tains the new substance in solution, and does not differ in appear¬ 
ance from a solution of cerulin. On the addition of muriate of 
potash, the new substance precipitates of a most beautiful 
reddish-purple colour, exactly similar to the colour of the vapour 
of indigo. Let this precipitate be thrown upon a filter, and 
washed with distilled water, till the liquid which passes through 
forms no longer a whitish, but a red precipitate with nitrate of 
silver. It may then be dried. 

If instead of precipitating by means of muriate of potash, we 
take the blue liquid which passes through the filter after all the 
sulphuric acid has been washed away, but while it is still deeply 
coloured, and evaporate this to dryness, we obtain the new sub¬ 
stance, not purple coloured, but blue, like ceruliu; and but for 
the difficulty of separating entirely the sulphuric acid, this would 
be the best method of preparing it. Indeed in no other way is it 
obtained free from saline matter. 


From the property possessed by this substance of becoming 
purple-coloured on tne addition of a salt, I have called it 
Phenicin, from the Greek word ^om|, purple; and, to prevent 
circumlocution, I shall hereafter make use of this term. 


This substance, prepared with muriate of potash, is, when 
d^, of a brownish-black colour. Heated in a crucible, it gives 
off a little vapour of indigo. I was at first uncertain whether this 
might not proceed from indigo formed by the decomposition of 
part of the phehicin by the heat; but I shall state a fact which 
shows that the indigo may have another source, and that it may 
exist in a small quantity in the purple substance. After the 
filter is washed, till the washings are very slightly blue coloured, 
the liquid that passes through is precipitated blue, instead of red, 
by muriate of potash, and the precipitate consists of indigo with 
a little pheniciu. Thus it appears that even indigo is, in certain 
circumstances, capable of dissolving in water. By drying the 
phefiicin, prepared as I have stated, and redissolving it, a small 
quantity of indigo remains; but still the phenicin yields a little 
purple vapour when heated. 

When the purple substance is burnt, it leaves about 15 per 
cent, of ashes, which dissolve in water, and consist of sulphate 
and muriate of potash. 

Phenicin dissolves both in water and alcohol, and the solution 


in both cases is blue. It is precipitated again of its original 
purple colour by- all saline substances whatever. Different salts, 
novi’ever, possess different powers of precipitation. Thus muriate 
of ammonia, chlorate and prussiate of potash, and muriate of 
soda, precipitate tthe phenicin entirely from about 60 times their 
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weight of any aqueous solution, and nitrate, muriate, and sul¬ 
phate of potash, from about 100 times their weight. But the 
sulphates of magnesia, zinc, and copper, precipitate 2000 times 
their weight of a solution oY phenicin*; sulphate of iron about 
3000 times ; and alum and muriate of lime as much as 8000 
times. 

The phenicin being previously combined with a salt of potash, 
is not altered by being again precipitated by any alkaline salt. 
These salts do nothing more than saturate the water to such a 
degree, that the substance is no longer capable of dissolving in 
it. But the earthy and metallic salts combine with this substance, 
and displace the salt of potash previously united with it; and 1 
have observed very little diperence in the quantities necessary to 
precipitate solutions of different strengths. The precipitates 
formed by lime, barytes, alum, and copper, are totally insoluble 
in pure W'ater, however well they may be washed. Those formed 
by iron and magnesia dissolve to a small extent, when freed 
from their former menstrua by filtration. Their solution is 
purple coloured. 

Acids have no effect in preventing the precipitation of pheni¬ 
cin by saline bodies ; and the precipitates once formed are not 
ledissolved in the same liquid by the assistance of heat. 

The method which I have given for preparing the new sub¬ 
stance is tedious. As only a small part of the indigo is converted* 
into phenicin, the quantity obtained each time is very small, and 
requires a great cpiantity of distilled water, and a long time to 
filter. But if we allow the indigo to be wholly converted into 
phenicin, its solution cannot be made to pass through any filter, 
however porous, or however well washed it may have been with 
water or ammonia. It was by accident that I discovered the 
possibility of filtering it when only a small portion of the indigo 
had had time to be changed ; and it was only by preparing it in 
this manner that I found the 'purple colour to be owing to the pre¬ 
sence of saline matter, and its own colour to belike that of cerulin. 

The following is a method of preparing this substance in 
greater quantities, thougli not so pure. Mix together one part 
of indigo in powder, and 10 parts of concentrated sulphuric 
acid, in a phial, and agitate from time to time, till the blue colour, 
which the indigo loses at first, is completely restored. This,* at 
the ovdiirary heat of summer, requires nearly three hours. At 
100° Fain*, it is effectod in about 20 minutes ; and indigo mixed 
with sulphuric acid, at the heat of boiling water, becomes blue 
the instant the mixture is made. At 45° Fahr. 10 or 12 hours 
are neccssai'y ; and at lower degrees of heat, a still longer time, 
supposing always the quantity of materials small enough to cool 
very soon after mixture to the stated point. Pour this mixture 
into a large quantity of distilled water, and filter. Take the pre¬ 
cipitate off the filter, wash it well with distilled water, contain- 

Series, VOL. V, h „ 
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Ing the proportion of muriate of ammonia necessary to prevent 
the substance from dissolving in it, and filter again. Dissolve 
anew the precipitate in large quantity of distilled water ; heat 
the solution to drive off any particles of air which might prevent 
the impurities from subsiding, and let it stand two or three days 
in a tall vessel. Then draw off with a syphon as much as may 
be thought perfectly clear, leaving the remainder to be washed 
with more distilled water. Add to the solution any alkaline salt, 
till the substance be precipitated; then throw it upon a filter, 
and wash with distilled water till the liquid refuses to pass 
through. 

The colour of the substance thus prepared is not much inferior 
in beauty to that prepared by the former process. Dried and 
burnt to ashes, a considerable quantity of earthy matter is always 
left, but very little of the alkaline salt that precipitated it. Us 
solution is always more or less purple, particularly if it be some¬ 
what strong. In alcohol, it is completely blue, and the aqueous 
solution becomes blue when it is heated. After being dried, it 
does not dissolve in water. 

When a solution of phenicin is precipitated, the liquid that 
remains is always more or less coloured with cerulin ; and how¬ 
ever often this be repeated upon the same material, a little ceru¬ 
lin is always left. If it has been heated, more cerulin is formed. 
It follows from this, that phenicin is changed into cerulin by the 
action of water alone. 

Phenicin dissolves in the water of liquid ammonia without 
injury ; but the fixed alkalies destroy it, though not very readily. 
Chloride of tin precipitates the solution, but gradually redissolves 
the precipitate, forming a yellow solution ; and the phenicin is 
thrown down again of its own colour, by the salts of copper. 

Phenicin dissolves readily in concentrated sulphuric acid, 
forming a blue solution ; and if this be poured immediately into 
water, the greater part of it is precipitated again, the impurities 
of the acid being sufficient to prevent its solution in water. A 
portion is converted into cerulin, which remains in solution. 
When allowed to remain dissolved in sulphuric acid, it is soon 
entiveiy converted into cerulin; consequently in preparing 
^h^snicin by the second process, it is impossible to prevent the 
zormation of a certain portion of cerulin. 

Constitution of Phenicin. 

The facts which I have^. stated to prove that cerulin diflers 
from indigo only in containing more or less water, ecjually apply 
to this substance. 

The perfect insolubility of phenicin in weak saline solutions ena¬ 
bles us to determine pretty nearly how much of it a quantity of 
ii;idigo is capable of producing. Ten grains of sublihi^d indigo 
were put into a sma.l phial with 300 grains of sulphuric acid; 
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and after two hours and a half, when quite blue, the mixture was 
poured into a pint of water, and heated, to boiling. It was then 
thrown upon a weighed filter, and washed; first with boiling 
water, in which had been dissolved a minute portion of sulphate 
of lime, and afterwards with boiling pure water. The purple 
substance remaining upon the filter, when thoroughly dried, 
weighed 9*61 grains; a portion of which being burnt, left a 
quantity of ashes, equal to 1*37 grain of the whole ; consequently 
only 8*24 grains of pure phenicin had been produced. The 
washings, which were deeply blue coloured from the cerulin that 
had been formed, were put together; and when diluted with 
water to 95 cubic inches, exactly equalled in intensity a solution 
of 1 grain of indigo converted into cerulin, in 30 inches of water. 
Hence 3’l(i grains of the indigo had been expended on the pro¬ 
duction of cerulin, and G*84 grains had produced 8*24 grains of 
phenicin. 

In another experiment, 4*2 grains of indigo produced 5*13 
grains of ])henicin; and in a third, 4*79 grains produced 6*65 
grains. The mean of these makes 100 of indigo produce 120 of 
phenicin. 

By analysis with peroxide of copper, I have obtained results 
which indicate a smaller increase or weight; and I am inclined 
to prefer these to the synthetic result, because the phenicin 
0})eiated upon is much more pure, and the experiment altoge¬ 
ther less liable to error. One grain of pure phenicin produced 
5*085 cubic inches of dry carbonic acid gas, which contain 
0’6462 grain of carbon. Jlence, calculating as in the case of 
cerulin, tlie substance consists of 


Carbon *.64*62 

Azote. 9*91 

Oxygen. 21*49 

Hydrogen. 3*98 


100*00 

This is very nearly indigo + 2 water, and its atomic propor¬ 
tions may be thus stated : 

1 atom 'azote. 1*75 or 9*46 

4 atoms oxygen. 4*00 21*6*2 

6 atoms hydrogen. 0*75 4*05 

16 atoms carbon. .. 12*00 64*87 

18*50 100*00 

The experiments of Mr. Smithson, related in tlfe Philosophical 
Transactions, have given us very correct ideas on the nature of si 
number of the vegetable colouring matters. It is sufficiently 
obvious that phenicin is not the principle which colours any of 

H 2 
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the, purple or blue vegetables examined by that chemist. I col¬ 
lected a number more of such purple flowers as are most com¬ 
monly met with, and dipped them separately in concentrated 
sulphuric acid. But instead of becoming blue, they were 
uniformly changed to red, and formed red coloured solutions on 
the addition of water. Future inquiries, therefore, must deter¬ 
mine whether phenicin exists ready formed in nature either in 
the blue or in the purple state. 

Alcohol modifies remarkably the action of sulphuric acid upon 
indigo. A mixture of three parts of alcohol, of specific gravity 
0*84, and two parts of acid, dissolves indigo without rendering 
it yellow, and the solution may even ,be filtered through strong 
paper. Probably a larger quantity of pure alcohol might be 
employed. On the addition of water, the indigo is precipitated 
without alteration; and if common indigo has been used, resin 
precipitates along with it. It may remain dissolved in this mix¬ 
ture any length of time without conversion into phenicin. A 
solution of phenicin in sulphuric acid may also be mixed with 
alcohol without precipitation, and the acid is rendered incapable 
of converting it into ccrulin. 


Article II. 


Some Tlxpe7'imetifs on the Changes which take place in the fixed 
Frinciples of the Egg during Incubation. By William Prout, 
MD. FRS.* 


“ In the year 1816,’* says Dr. Prout, ‘‘ I was induced to com¬ 
mence a series of experiments on the egg during incubation, 
with the view of ascertaining the nature of the changes' which 
lake place during that process. My inquiry was chiefly limited 
to tbe fixed principles ; namely, the earthy and saline matters ; 
but «iy attention was more particularly directed to the source 
whence the earthy matter, constituting the skeleton of the chick, 
was derived.” 

With these views, the egg' was analyzed in its recent and 
unaltered state, and at the end of the first, second, and third 
weeks of incubation. My experiments were chiefly confined to 
the eggs of the domestic fowl, but have been likewise partially 
extended to those of the duck and turkey. The investigation 
has been renewed, and the experiments repeated at various inter¬ 
vals since the period above-mentioned; but the difficulty of the 


* Abstracted Lorn tlie Philosopliical Transactions for 1832, Part II. 
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subject and various accidents have prevented me from complet¬ 
ing them till the present time; and the results, which, after all, 
are much less perfect than I could wish, I have now the honour 
of submitting to the Society*!.” 

Preliminary Experiments on the Egg in its recent and unal¬ 
tered State, 

It is here stated, that “ the specific gravity of new laid eggs 
has been found to vary from 1*080 to 1*090; ” and their appa¬ 
rent diminution in specific gravity is shown to depend “ on the 
substitution of air for a portion of the water of the egg which 
escapes.” A table is given, showing the gradual loss of 
weight of an egg during a period of two years. The original 
weight on the 19th May** 1820, the day it was laid, was 907*5 
grains and on the 19th of May, 1822, it had become reduced 
to 363*2 grains ; having sustained a loss of 544*3. , 

Hence wc learn,” says the author, “ that a moderately 
sized egg loses on an average about *75 grain in 24 hours, and 

that uniformly during a very long period.On being broken, 

the whole of the contents of this egg were found collected at the 
smaller extremity in a solid state ; but on being put into water, 
they absorbed a large portion of that lluid, and assumed an 
appearance not much unlike those of a recent egg; the smell 
also was perfectly fresh.” 

“ The relative weights of the shell, albumen, and yelk of 
different eggs,” e.ontinues Dr. Front, ‘‘ are very different. With 
the view of investigating this point, and of obtaining something 
like an average, the I'ollowing experiments were made. The 
eggs were boiled liard in distilled water, and the difierent parts 
weighed immediately in their vioist state.” 


Shell and membrane. 

Albumen. 

Velk. 

Total. 

80*0 

394*3 i 

289*0 

763*3 

108*0 

593*0 

273*5 

974*5 

107*3 

575*8 

236*2 

919*3 

71*5 

516*5 1 

21.5*0 

803*0 

103*0 

503*7 

269*3 

876*fjr 

107*0 

51.5*3 1 

273*4 

895*7 * 

93*2 

605*5 

2.52*4 

951*1 

92*7 

515*7 

2.57*0 

865*-l 

96*8 

510*6 

210*8 

818*2 

77*6 

5()7*4 

241*5 

88()‘*5 

93*7 

529*8 

i 251*8 

875*3 


A similar table is then given, in which the weight of each of 
these eggs is supposed to be 1000 grains; and Dr. Front thus 
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continues : ** Hence, if we suppose a recent egg to weigh 1000 
parts, the relative proportions of the shell, albumen, and yelk, 
will be as 100*9, 604*2, and 280*9; and for the sake of easier 
comparison iu all the subsequent experiments, the numbers 'are 
reduced to the above standard, or to the supposition that the 
original weights of the eggs employed were, when just laid, 
exactly 1000 grains. 

^^en an egg is boiled in water, it loses weight, particularly 
if it be removed from the water when boiling, and lae permitted 
to cool in the open air; the water also on examination will be 
found to contain a portion of the saline contents of the egg. 
The loss of weight from boiling is by no means constant, but 
has been found to vary from 20 to 30 grains, on the supposition, 
that the original weights of the eggs efnployed were 1000 grains. 
On the same supposition, also, it has been found, that the quan- 
, tity of saline matter obtained by evaporating to dryness the 
distilled water in which an egg has been boiled, amounts, at an 
average, to about *32 grain. This saline residuum is strongly 
alkaline, and yields traces of animal matler, sulphuric acid, 
phosphoric acid, chlorine, an alkali, lime and magnesia, and 
carbonates of lime and magnesia; in short, of almost every prin¬ 
ciple existing in the egg. The carbonate of lime, however, is 
generally most abundant, and is obtained by evaporation in the 
form of a fine powder. 

“ The shells of eggs have been analyzed by Vauquelin and 
Merat Guillot; but these chemists seem to have over-rated the 
cuantity of animal matter, and of phosphate of lime contained in 
tnem. When shells which had been dried in vacuo at 212°, 
were dissolved iu dilute muriatic acid, the quantity of animal 
matter obtained was only about 2 per cent.; while the quantity 
of phosphates of lime and of magnesia never amounted to quite 
1 per cent.; the rest was carbonate of lime mixed with a little 
carbonate of magnesia. When burnt, egg-shells, as Vauquelin 
has observed, yield traces of sulphur and iron. 

The membrana patam'mh. on the siqiposition that the origi¬ 
nal weight of the egg be 1000 grains, weighs, when dried in 
vacuo at 212*, about 2*35 grains ; and, on being burnt, yields 
traces‘of phosphate of lime. 

It may be observed here that the great differences in the 
quantities of the eartliy matter existing in the shells of different 
eggs, have rendered the average totally inapplicable in these 
exjjeriments, as will be shown hereafter ; hence a more detailed 
analysis of this part of tlie egg was deemed unnecessary.’* 

Sftline Contents of the recent Fgg. 

Prior to giving,the results of his investigation of this part of 
the subject, Dr. Prout relates the manner in which his analyses 
were conducted, premising generally, that all the results were 
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obtained by combustion; and that the following observations are 
to be understood as applicable to the whole of the experiments 
subsequently related in this inquiry.” 

** The albumen burns witl^ dilRculty, 'unless care be taken to 
remove the saline matter by frequent washings; but if this point 
be attended to, the whole of the carbonaceous matter may be 
burnt off even in a covered crucible. In the subsequent experi¬ 
ments, the saline and earthy matters were removed from the 
crucible after combustion by distilled water; a little ammonia 
was then added, and the whole permitted to remain at rest for 
24 hours; the clear solution containing the alkaline salts was 
now carefully poured off, and the insoluble residuum, consisting 
of the phosphate of lime jind triple phosphate of magnesia ana 
ammonia, alter being washed with distilled water, was dried and 
weighed. The alkaline solutum, together with the washings of 
the earthy phosphates, were then evaporated to dryness, and « 
exposed to a low red heat; and the weight of the saline residuum 
being accurately noticed, the whole was again dissolved in 
distilled water. A few drops of nitric acid being now added to 
neutralize the excess of alkali i)res(;iit, nitrate of barytes was 
dropped into the solution as long as any precipitate fell. The 
precipitate was obtained by decanting off the solution as before, 
and, after being well washed, its weight ascertained : from this 
the (piantit^ of sulphuric acid present was determined by calcu¬ 
lation.* * * § lo the solution, thus freed from sulphuric acid, nitrate 
of barytes, and afterwards ammonia, were added. The phosphate 
of barytes thus obtained was collected, washed and weighed as 
before, and the quantity of phosphoric acid present obtained by 
calculation.'}^ Nitric acid was again added in slight excess to 
the original solution, and nitrate of silver dropped into it as long 
as any precipitate fell; from the chloride of silver obtained, the 
quantity of c-hlerine present was estimated.;}; Lastly, the weights 
of the sulphuric and phosphoric acids and chlorine were added 
together, and tlnnr amount subtracted from the weiglit of the 
alkaline residuum formerly obtained by evaporation, the remain¬ 
der, of course, indicated the quantity of potash and soda,§ and 
carbonates of potasli an<l soda present. Finally, the prop<u*tion 
of the earlliy phosjdiates to one nmither was determined, and the 
quantities of the bases and acid obtained by calculation. 

“ The i/vik of the egg is exceediiigly dillicult of combustion ; 
and indeed without proper precautions cannot be burnt at all, on 

* On die supposition that the weight of the atom of sulphuric acid is 50, and tliat of 
barytes 97‘5, oxygen beixif? 10. 

f On the supposition that the weight of the atom of phosphoric acid is 35 , that of 
oxygen being 10. 

4? On the supjwsition that the weight of the atom of chlorine is 43, and of silver 
157*3, that of oxygen being 10. 

§ The quantity of soila equivalent to tlie sodium in union with the cliloiine, .was 
determined by calculation. 
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Account of the large t][uantitv of phosphorus it contains ; which, 
by undei^oing a partial comoustion, forms a glassy coating that 
effectually excludes the. contact of the air from the coal, and 
prevents its further combustion. ’After a variety of attempts, 
Ihe following were the two methods employed : The yelk of an 
ttgg which had been boiled hard, and dried by exposure to the 
airy was rubbed in a mortar with a quantity of bicarbonate of 
potash. The mixture was then introduced into aplatina crucible, 
and exposed to a strong red heat, till the flame had ceased to 
escape from a small hole in the lid. The crucible being now 
removed from the fire, its contents when cold, were again pulve¬ 
rised in a mortar with nitre. The mixture was then introduced 
a little at a time into the covered .crucible till the whole was 
burnt. To the residuum, distilled water was added, which, of 
course, took up every thing but the earthy phosphates, which 
' were separated and w'eighed ; while the alkaline solution, like 
that before mentioned, obtained from the albumen, was submitted 
to the action of tlie appropriate reagents, and thus the (piantitics 
of the different acids present ascertained. In this manner, every 
thing was determined, except the proportion of alkaline matter 
present; and to ascertain this, other experiments wdth different 
yelks were made, in which lime and nitrate of lime were substi¬ 
tuted for the bicarbonate and nitrate of potash.” 

The foregoing detail is succeeded by the statement, that the 
probability that the sulphuric and phosphoric acids obtained 
from the egg, exist in it naturally as sulphur and plK)spli<,)rus, 
and that the metallic bases of the earthy princi})!cs are to be 
considered as constituent principles of the primary animal t;om- 
pounds,” induced the author to state the quantities of the acids 
obtained separately from the bases.” Dr. Prout also remarks, 
that as his experiments “ were made almost entirely with the 
view of comparison only,” he did not ‘‘enter inlo any very 
minute discriminations, which did not appear to be immediately 
necessary to his purpose.” 

The contents of the following tabic of the relative proportions 
of the saline principles of different eggs, w ere selected as exam¬ 
ples,from a variety of other analyses ; the weight of each egg 
being reduced to 1000 grains : 
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Potash) so> Lime, mag* 




Sulphuric 

phosphoric 

Clilorine. 

da, and 

nesia, and 



acid. 

acid. 

carb, of 

carb. of 

1 





ditto. 

ditto. 

No. 1. 

Albumen. 

0*29 

0*45 

~0*94 

2*92 

”0*30 


Yelk.... 

0*21 

3*56 

039 

0*50 

068 

» 

Total. .. 

0*50 

4-01~ 

1*3~ 

"^3*42 

1*98 

No. 2. 

Albumen. 

0*15 

04G 

0*93 

2*93 

0*25 


Yelk.... 

0-06 . 

3*50 

0*28 

027 

061 


Total. 

0*21 

3*96 ~ 

1*21"* 

3*20 

1-86 

No. 3. 

Albumen. 

0-18 

0*48 

0-87 

2*72 

0*32 


Yelk.... 

0-19 

4-00 

0-44 

051 

0*6’7 


Total. ., 

037 

"”4*48 

~31 

~3*23 

0-99* 


Dr. Prout next gives the following analysis of the shell of the 
recent egg: The egg from which the yelk had been taken, 
which is the subject of the following experiment, had been 
boiled hard in distilled water, and the yelk, in its moist state, 
was found to weigli 31f)'5 grains. It was then partially dried by 
exposure to the air for several weeks; and to remove the 
remainder of the water was reduced to powder, and e^tposed to 
a temperature of somewhat more tlian 2l2‘\ The total loss of 
weight was 170*2 grains, which was supposed to indicate the 
quantity of water present. The remainder was now digested 
repeatedly in alcohol of specific gravity *807, till that fluidf came 
oil’colourless. The residuum was perfectly white and pulveru¬ 
lent, and possessed many of the properties of albumen ; but it 
dillered from that principle by the large proportion of phosphorus 
it contained in some unknown state of combination. The alco¬ 
holic solution was of a deep-yellow colour, and deposited crystals 
of a sebaceous matter, and a portion of a yellow semi-fluid oil. 
On distilling off the alcohol, the oil was obtained in a separate 
state. On cooling, it became nearly solid, and weighed 91 grains. 
The albuminous principle above-mentioned weighed 55*3 grains. 
Hence this yelk consisted of 

* “ Besides the above principles, iron is met with in almo^ all product* of combus¬ 
tion ; and the quantity in the egg, as the process of incubation luoceeds, apparently 
increases considerably; but it was found impossible to ascertain its quantity with any 
ilegrec of precision. ” 
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Water. 170*2 

Albumen*. 55*3 

Yellow oil. 91*0 


310*5 

But I have reason to believe that the proportions of these 
ingredients differ a little in different eggs.’^ 

Experiments on the Egg at the End of the first Week of Incuba¬ 
tion, or about the ^th Dap, 

At the end of the first week, it was found, on an average, that 
the egg had lost about 50 grains in the 1000, and the weights of 
its constituent principles in their moist ’state, were as follows : f 


Unchanged albumen. 232*8 

Modified albumen. .179*8 

Liq. amnii, membranes, blood vessels, &c. . 97*0 

Animal. 22*0 

Yelk.301*3 

Shell and loss . 167*1 


f 

1000*0 

Br. Prout here makes the following brief remarks on the 
general phenomena presented by the dilferent constituent prin¬ 
ciples of the egg at those periods at which it has been submitted 
to examination. 

It has been remarked by many observers, that soon after the 
process of incubation has commenced, the yelk becomes more 
fluid than usual; and that as the liquor amnii increases, that 
portion of the albumen occupying the upper and larger end of 
the egg, begins to assume a peculiar appearance. In the pre¬ 
sent experiments (in which the egg was always previously boiled), 
the liquor amnii and portion of albumen in question, at the period 
now under consideration, exhibited somewhat the appearance of 
curds and whey. Nor did the analogy consist in mere appear¬ 
ance ; for the curdy-looking matter, which was of a yellow 
colour, and which I have termed modified albumen, resembled 
the curdy part of milk in its properties, so far as to contain inter¬ 
mixed witn it an oily or butyraceous principle. A portion of 
this oily principle, on being separated and examined, was found 
to be soluble in alcohol, of a bright yellow colour; and, in short, 

* “ This proportion of tlie albuminous principle does not differ much from that stated 
to exist in the yelk of the common fowl, by Sir. Hatchett. Philos. Trans, vol. cvi. 
p. 308.” 

+ In the original paper, the weights of the constituents of two eggs are lierc given ; 
the same is the case witli the following series of experiments, and with oil the remaining 
analyses except two ; but as no striking differences arc thus presented, only one of each 
kind' is given in this abstract. 
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to possess all the properties of the yellow oil existing in the yelk. 
The yelk at this period, as before observed, has become more 
fluid, and appears larger, and of a paler colour than natural. 
Haller, indeed, asserts, thatnthas not hicreased in weight; but 
the above table renders the reverse very probable. These 
appearances of the albumen and yelk have,induced most obser¬ 
vers to believe that an interchange of principles takes place 
between them ; while others seem to have mistaken the yellow 
modified albumen for the yelk itself. That an interchange of 
principles has taken place, at least under the above circum¬ 
stances, there can be no doubt; yet the two are not indiscrimi¬ 
nately mixed ; for when the egg has been previously boiled, tho 
yelk, though softer than natural, is nevertheless rendered of a 
firmer consistence than the modified albumen, and can thus be 
readily separated from it; there is, moreover, a distinct line of 
demarcation between them, arising, apparently, from the proper 
membrane of the yelk. Another argument in favour of the 
opinion of the intermixture of the albumen and yelk at this 
period, is derived from the following analyses of these constituent 
principles of tho egg; from which it will be found that the quan¬ 
tity of the saline matter is diminished in the albumen, and 
increased in the yelk. It is a singular and striking fact, how¬ 
ever, that although the oily matter of the yelk has made its way 
to the albumen, v(‘ry little of the phosphorus, which exists insucli- 
large quantities in the yelk, has been removed with it.” 




IMios- 

phoric 

acid. 


Potash, so- 

liimc, mag- 


Siilpbu- 
ric acid. 

Clilorinc, 

da, and 
cai'b. of 
ditto. 

ncsia, and 
carb. of 
ditto. 

Unchanged albumen. 
Modified albumen, li- 

0-13 

0*27 

0*10 

1-03 

0*18 

quoramnii, animal, 
membranes, &c. . . 

0*08 

0*38 

o*4r> 

M7 

0*12 

Yelk. 

0*00 

4*03 

0*00 

0*80 

0*08 


0*30 

4-08 

1*24 

3*00 

0:.98 


The results of an analysis made on the 10th day of incubation, 
show, that at this period “ the proportion of phosphorus is 
somewhat diminished in the yelk, and increased in the animal 
and its appendages. The chlorine and alkaline principles secun 
also to have diminished in the yelk and to have increased a 
little in the albuminous portion.” 

Erperhnenls on ihc Egg a I iJic End <if the ’second TFec/c, or 
about Ike \blk Dap oj' Incubation. 

The egg has now lost, upon an average, about 130 grains in 
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the 1000, and the weights of its constituent principles are as 
follows: 

' Grains. 


Unchanged albumen. 175’5 

Liquor aninii, membranes, &c .. 273*5 

Animal...* 70*0 

Ypllr 9^0*7 

Shell and loss.’ * ’ .*! .* .* *230*3 


1000*0 

'' At this period, the animal has attained a considerable size, 
while the aloumen has become diminished in a corresponding 
degree. The albumen has also acquired a very firm consistence, 
especially when coagulated by heat. 

‘*The liquor amnii has become more fluid, and the modified albu¬ 
men, formerly mentioned, has very much diminished in quantity, 
or disappeared.* The yelk, which at the end of the first week, 
seemed to have increased in bulk and fluidity, has now appa¬ 
rently acquired its original size and consistence.'*' 


Unchanged albumen. 
Liq. amnii, mem¬ 
branes, &c. 

Animal. 

Yelk. 



Phos¬ 

phoric 

acid. 


Potash, so-[ljime, mag- 

Sulphu¬ 
ric acid. 

Chlorine. 

da, and 
carb. of] 

nesia, and 
carb. of 



ditto. 

ditto. 

0*07 

0*22 

0-09 

0*73 

0*10 

0*06 

0*21 

0*71 

0*96 

0*08 

006 

0*23 

0*09 

0*46 

0*27 

0*30 

3*34 

0*16 

0*68 

0*69 

0*49 

4-00 

1*05 

2*83 

1*14 


From the results of an analysis made two days later, or on the 
17th day of incubation, it appears that at this period the yelk 
has yielded some of its phosphorus and sulphur to the other prin¬ 
ciples of the egg ; that the chlorine has increased in the yelk, 
and diminished in the other j)rinciples ; that the relative propor¬ 
tions of alkaline bodies remain much the same as on the 15th 
day j and that the earths have increased in quantity a little in the 
yelk, and very considerably in the other principles. 

Experiments on the .Egg at the End of the third Week, or at 

theJull Period of Incubat ion. 

At this period an egg has lost upon an average about 160 

* “ About this time Hai'vcy, and other observers, have noticed the appearance of a 
curdy or coagulated substance in the a-sophagus, crop, stomach, and intestines of the 
itnioial. Is tlus a portion of the modified albumen above-mentioned V* 
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grains in. 1000; and the weights of its constituent principles in 
their moist state and without boiling, are as follows: 

* • 

Grains. 

Residuum of albumen, membranes, &c. 29*6 

A • ’I ' ' 


Animal.... 555* 1 

Yelk.” 167-7 

Shell and loss. 247-7 


1000-0 

At this period all the*important changes of incubation are 
completed. The albumen has now disappeared, or is reduced to 
a few dried membranes and an earthy residuum (apparently con¬ 
sisting of the original earthy matter of the albumen which has 
remained unappropriated). The yelk is considerably increased 
ill size,'*^ and is taken into the abdomen of the chick; while the 
animal has attained a weight nearly corresponding to the original 
weight of the albumen, added to that lost by the yelk, minus the 
total weight sustained by the egg during incubation. The alka¬ 
line matters and chlorine which have been decreasing from the 
commencement of incubation, have now undergone, further dimi¬ 
nution in quantity, while ihe earthy matters have increased in the 
most striking manner. The other principles seem to have suffered 
very little change in quantity.'’ 


• 

Sulplm- 
ric acid. 

Phos- 

phuric 

acid. 

Chlorine. 

Potash, an-l 
da, and 
carb. of 
ditto. 

Lime, mag¬ 
nesia, and 
carb. of 
ditto. 

% . 4 

Residuum of albumen, 






membranes. Sic. .. 

0-04 

0-12 

0-00 

0-23 

0-12 

Animal. 

0-44 

3-02 

0-55 

2-20 

2-58 

Yelk. 

0-04 

' I-00 

0-03 

O-OG 

1-2G 


0 - 52 " 

4-20 1 

0-G7 

2-55 

3-96 


Dr. Prout observes, that the analyses in his paper are selected 
as the most perfect, from a variety of others made at each period, 
all of which confirm the results he has given : and he then states 
his conclusions from them, thus : 

“ These experiments, then, demonstrate, or render probable, 
the following circumstances: 

* This has beeu denied or doubted by some writers, espedally Htdier and Pc.*Ms* 
cartney,’^ , 
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the relative weights of the constituent principles of 
different eggs vary very considerably. 

** 2. That an egg loses about one-sixth of its weight during 
incubation, a quantity amounting to eight times as much as it 
loses in the same time under ordinary circumstances. 

** 3. That in the earlier stages of incubation, an interchange of 
principles takes place between the yelk and a portion of the 
albumen; that this interchange is confined on the part of the 
yelk to a little of its oily matter, which is found mixed with the 
above-mentioned albumen ; that this portion of albumen under¬ 
goes some remarkable changes, and is converted into a sub¬ 
stance analogous in its appearance, as well as in some of its 
properties, to the curd of milk ; and Ikstly, that a portion of the 
watery and saline portion of the albumen is found mixed with 
the yelk, which becomes thus apparently increased in size. 

“ 4. That as incubation proceeds, the saline and watery parts 
again quit the yelk, which is thus reduced to its original bulk; 
that in the last week of the process, it luidergoes still further 
diminution in weight, and loses the greater portion of its phos¬ 
phorus, which is found in the animal converted into phosphoric 
acid, and in union with lime^ constituting its hont/ skeleton; and 
lastly, that this lime does not originally exist in the recent egg, 
but IS derived from some unknown source during the process of 
incubation.” 

Dr. Prout concludes this valuable communication with some 
remarks on the uses of the yelk, and the apparent generation of 
earthy matter. The opinion ** that the yelk is analogous to the 
milk of viviparous animals, but more concentrated, and that its 
chief use is to afford a pabulum to the young animal during incu¬ 
bation,” is, he says, “ corroborated in a striking manner by the 
present inquiry.*^ 

** With respect to the earthy matter found in the skeleton of 
the chick when it quits the shell,” continues Dr. P. ** I think I 
can venture to assert, after the most patient and attentive inves¬ 
tigation, that it does not pre-exist in the recent egg; certainly 
not, at least, in any known state. The only possible sources, 
therefore, whence it can be derived, are from the shell, or trans¬ 
mutation from other principles. Whether it be actually derived 
from the shell, cannot be determined by chemistry ; because, as 
we have seen, the shells of different eggs differ so much, that the 
application of averages is out of the question; and we are of 
course precluded from ascertaining the exact quantity of lime 
any particular shell originally contains. There are, however, 
very strong reasons for believing, that the earthy matter is not 
derived from the^shell. In the first place, the membrana puta- 
minis never becomes vascular, and seems analogous to the epi¬ 
dermis ; hence Ihe lime of the shell, which is exterior to this 
membrane, is generally considered by physiologists as extra- 
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vascular:* it is, therefore, extremely difficult to conceive how 
the earth in question can be introduced into the economy of the 
chick from this source, jmrticularly .during the last week of 
incubation, when a very large portion of the membranes are 
actually separated from the shell. Secondly, both the albumen 
and yelk contain, at the end of incubation, a considerable pro¬ 
portion of earthy matter (the yelk apparently more than it did 
originally); why is this not appropriated in preference to that 
existing in the shell ? In opposition to these arguments, it will 
be doubtless stated, that the shell of the egg becomes brittle at 
the end of incubation, and appears to undergo, during that pro¬ 
cess, some other changes not at present understood. To which 
it may be answered, tiiat*this brittleness has been attributed to 
the separation of the membrana putaminis, and the exsiccation 
of the parts by so long an exposure to the heat necessary to the 
process of incubation; and in this manner all the known changes 
produced in the shell by incubation may, perhaps, be satisfacto¬ 
rily accounted for. Until, therefore, it be demonstrated that 
some other changes take place in the shell, I confess this argu¬ 
ment does not seem to me to have much weight. I by no 
means wish, however, to be understood to assert, that the earth 
is not derived from the shell ; because, in this case, the only 
alternative left me is to assert, that it is formed by transmutation 
from other matter; an assertion, which I confess myself not bold 
enough to make in the present state of our knowledge, however 
strongly I may be inclined to believe that, within certain limits, 
this power is to be ranked among the capabilities of the vital 
enero-ies.’' 


Dr. Prout has requested me to insert the following correction 
of a passage in his paper:—In the twenty-second page of the 
paper itself, or p. 398 of tlie Philosophical Transactions, hne 6 
from the bottom, for after incubation,” read “ after it had 
left the egg.”— Edit. 

• “ Sec an essay ‘ On the ('onnexion between the Vascular and Extra-Vascular 
Parts of Animals,’ by .Sir A. Carlisle.—(Thomson’s Annahy vol. vi. p. 174).** • 
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Article V. 

An Account of the Proc 
Hafod Copper Works 
Esq. FR^ MGS. 

[Having lately been consulted by Messrs. Vivian and Sons,^ 
proprietors of the Hafod Copper Works, as to the means by 
which the inconvenience arising from the smoke of the copper 
works might be remedied, the following account, forming a part 
of Messrs. Vivian^s statemerft, appeared to me to possess much 
general interest; I, therefore, requested, and readily obtained, 
irermission to publish it.— Edit.'\ 

The copper ores smelted in the works in South Wales are for 
the most part raised in the mines of Cornwall and Devon. They 
consist chiefly of yellow copper ore or copper pyrites, and the 
grey sulphuret of copper. The yellow ore is a compound of 
sulphur, iron, and co[)per, in nearly equal proportions. The 
grey ore, at least what is known in Cornwall under that deno¬ 
mination, is almost a pure sulphuret of copper containing about 
80 per cent, of metal. Yellow ore, which is by far the most * 
abundant, is usually accompanied by iron pyrites, or sulphuret 
of iron. The earthy minerals that occur with these metallic 
substances are chiefly siliceous, although in some mines the 
veins are of an argillaceous or .clayey nature, while in others they 
contain fluor spar, or fluate of lime. Thus the component parts 
of the Cornish cQpper ores, us prepared for smelting, may be 
said to be sulphur, copper, iron, and from 60 to 70 per cent, of 
earthy matter. To these may be added, as accidental, tin and 
arsenic j for although these substances are not chemically 
combined with the copper, still as the ores of tin and copper fre¬ 
quently occur in the same vein, it is impossible to effect their 
complete separation by mechanical means. The quantity, how¬ 
ever, compared with tlie substances above enumerated, is incon¬ 
siderable ; for as the miner is not paid for the tin when contained 
in copper ores, it is of course his interest to separate it as clean 
as possible. The arsenic is derived from the arsenical pyrites 
wlii<di usually accompanies tin ores. The average produce in 
copper may be stated at 8,^ per cent. 

The ores are conveyed from Cornwall to Wales to be smelted 
on account of the supply of fuel, as not only carrying the smaller 
quantity to the greater, the ore to the coal, but because the ves¬ 
sels load back coal for the use of the engines of Tthc mines. The 
principal smelting works are situated on the navigable rivers of 
Ntuu Series j vol. v, i 
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i&wansea and Neath. The processes in a copper work are simple: 
they consist of alternate calcinations and fusions. By the former 
the volatile matter is expelled, and the metals previously com¬ 
bined with the copper dxidized, th% general fusibility of the mass 
being thereby increased. The calcination is in fact a prepara¬ 
tory process to the fusion, in which the metallic oxides and 
earthy matters, being rendered specitically lighter than the metals, 
float on the surface, and are skimmed on as slags. 

The furnaces in which these operations are performed are 
reverberatory, and of the usual construction. The substance to 
be acted on is placed on the body of the furnace or hearth, which 
is separated from the fire place by a bridge of bricks about two 
feet m thickness. The flame passes pver this bridge, and, rever¬ 
berating along the roof of tne furnace, produces the required 
temperature, and escapes with any volatile matter that may be 
disengaged from the ore or metallic sulphurets through a flue 
at the opposite extremity of the furnace, which flue communicates 
with a perpendicular stack or chimney. 

These furnaces are of two descriptions, varying in their dimen¬ 
sions and internal form. The calcining furnaces, or calciners, are 
furnished with four doors or openings, two on each side the 
furnace, for the convenience of stirring the ore, and drawing it 
out of the furnace when calcined. They vary in their dimensions, 
. but are commonly from 17 to 19 feet m length from the bridge 
to the flue, and from 14 to 16 in width ; the fire-place from 4^ 
to 5 feet across by 3 feet. 

The melting furnaces are much smaller than the calciners, 
not exceeding 11 or 11 y feet in length by or 8 feet in the 
broadest part; the fire-place is larger in proportion to the body 
of the furnace than in the calciner, being usually from 3 ^ to 4 feet 
across, and 3 or 3-^ feet wide, as a high temperature is required 
to bring the substances with as little delay as possible into 
fusion. These furnaces have only one door, which is in the 
front part of the furnace. The accompanying sketches may 
convey some idea of the construction of these furnaces ; fig. 1 
being a plan of a calciner; fig. 2 of a melting furnace. 
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Fig. I. 


Fig.«. 



a. Hearth or body of furnace. 

b. Bridge. 

c. Fire place. 

d. Flue. 

e. Stack, or chimney. 

f. Tapping hole. 

g. Skimming door in melting furnace. 
hhhh. Stirring doors in calciner. 

The •orocesses are conducted in the following order ; 

1. The copper ore calcined. 

2. Calcined ore melted. 

3. Coarse * metal from Process 2, calcined. 

4. Calcined coarse metal melted. 

5. Finei* metal from Process 4 calcined. 

6. Calcined fine metal melted. 

7. Copper from Process 6 roasted. 

8. Coarse or blistered copper refined. , 


Metal, means sulphuret when thus used; and coarse metal, sulphurel of copper and 
iron. ^ 

+ Fine metal, ditta with larger proportion of copper. 

1 2 
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Pbocess I .—The Calcination of the Ore, 

The copper ores, when discharged from the vessels in which 
they are brought from Cornwall, are wheeled into yards or plots 
contiguous to the works, and there deposited, one cargo oyer 
the other, so that, when cut down perpendicularly to be carried 
to the furnaces, a tolerably general mixture is formed of the ores 
of the county. This is always desirable in a smelting work, as, 
the ores being of different qualities and component parts, the one 
acts as a flux for the other. A more accurate mixture, calculated 
from the chemical analysis of each parcel of ore, might be prefera¬ 
ble 5 but this on a large scale cannot be practised, as it would be 
impossible to keep the ores separate, on the different wharfs in 
Cornwall, to ship them separately, and to have sufficient space on 
the wharfs at the works to receive them. 

The ore in the yard is weighed over to the calciner-men 
in boxes, containing each one hundred weight. These are 
carried on men’s shoulders to the calciners, and emptied 
into iron bins or hoppers, formed by four plates of cast iron 
tapering to the bottom, placed over the roof of the furnace, and 
supported by wrought iron frames resting on its sides. From 
these bins, the ore is passed into the calciner through a hole in 
the roof immediately below the bottom of the hopper. Two of 
. these bins are usually placed over each calciner, and nearly 
opposite the side doors, so that the charge of ore, when let into 
the furnace, may be conveniently spread, which is done by means 
of long iron tools, called stirring rabbles. 

This charge of ore usually consists of three to three and a half 
tons. It is distributed equally over the bottpm of the calciner, 
which is made of fire bricks or square tiles. The fire is then gradually 
increased: so that towards the end of the prdcess, which lasts 
12 hours, the heat is as great as the ore-will bear without being 
fused or baked together. To prevent this taking place, and to 
assist the disengagement of the sulphur, the ore is frequently 
stirred during the operation, and fresh surfaces exposed. At the 
expiration of the 12 hours, the charge is drawn out through liolcs 
in the bottom of the calciner, of which there is one opposite to 
each door, and, falling under the arch of the furnace, remains 
thei'e till it is sufficiently cool to be removed, when water is 
thrown over it to prevent the escape of the finer particles ; it is 
then put into barrows, and wheeled to the proper depots. In this 
state it is called calcined ore. If the process has been well 
conducted, the ore is black and powdery. The dark colour is 
no doubt owing to a portion of the iron being oxidized during 
the process, by which the ores acquire an increased degree of 
fusibility. The quantity of iron oxidized during the first calcina¬ 
tion is, however, small in proportion to the contents in the ore, 
as the metal is protected from the action of the air by the mass 
of earthy matter wjith wliich it is combined, and by the sulphur 
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and other volatile substances. The sulphur that is expelled Is; 
in no part sublimed as flowers of sulphur, but is all acidified, 
and the process bein^ conducted with admission of atnaospheric 
air is properly a roasting. ^ 

Process II .—The Melting of the Calcined Ore, 

The calcined ore is delivered, as in the raw state, to the work» 
men in boxes containing 1 cwt. each. The charge is deposited 
in the same manner ifi a bin placed on the top of the furnace, 
and from thence passed into the interior as required. When the 
charge is let down and spread over the bottom, the door of the 
furnace is put up, add well luted. Some slags from the fusion of 
the coarse metal or sulphuret are added, not only on account of 
the copper they contain, but to assist the fusion of the ore, being* 
chiefly composed of oxide of iron. These are thrown into the 
furnace through the front door. 

After the furnace is charged, the fire is made up, and the main 
object of the smelter is to bring the substances into fusion : it is, 
therefore, in this respect different from the calcining process. 
When the ore is melted, the door of the furnace is taken down, 
and the liquid mass well rabbled, or stirred, so as to allow of 
the complete separation of the metallic particles from the 
slags or earthy matters, and to get the cnarge clear of the 
bottom of the furnace, which is made of sand, and soon becomes 
impregnated with metal. The furnace being ready ; that is, thej- 
substances being in perfect fusion, the smelter takes an iron 
rabble, and skims off, through the front door, the sand or slags 
consisting of the earthy matters contained in the ore, and any 
metallic oxides that may have been formed, which, being speci¬ 
fically lighter than the metals in the state of sulphuret, float on 
the surface. Wfien the metal in the furnace is freed from slags, 
the smelter lets down a second charge of ore, and proceeds with 
it in the same manner as with the first; and this he repeats until 
the metal collected in the bottom of the furnace is as high as 
the furnace will admit of without flowing out at the door, which 
is usually after the third charge ; he then opens a hole, called the 
tapping hole, in the side of the furnace, through which the metal 
flows into an adjoining pit filled with water. It thus becomes 
granulated, and collects in a pan at the bottom of the cistern, 
Avhich is raised by means of a crane. It is then filled into 'bar- 
rows, and wheeled to the place appointed for its reception. 

The slags received into moulds made in sand in the front of the 
furnace, are removed after each charge, and wheeled out of the work 
to the sla^bank. where thev are broken, and carefullv examined: 
any pieces found to contain particles of metal, are returned to the 
smelter to be remelted; and unless the slag is very thick and 
tenacious, the copper which they may contain is found at the 
bottom. What is clean or free of metal is rejected. These 
slags are composed of the earthy matters contained in tbo or« 
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fnd the oxides of iron and other metals that were mixed with, 
the copper. The oxide of iron gives them a black colour. The 
sUex or quartz remains in part unfused, and gives the slags a 
porohyritic appearance. 

In this process, the "copper is concentrated, and a mass of 
stuff with which it was combined in the ore got rid of. The 
granulated metal usually contains about one-tliird of copper. It 
IS thus four times as rich as the ore, and must consequently 
have diminished in bulk in the same proportion. Its chief com- 
ponent parts are sulphur, copper, and iron. 

The most important point to be attended to in this process is to 
make a fluid good mixture of earths and metals, so that the copper 
which is combined with the sulphur, may from its greater specilic 
gravity, settle at the bottom, and yield clean slags. This object 
IS eflected chiefly by means of metallic oxides, the slags from 
Process 4, which are melted with the ore, being almost wholly 
black oxide of iron. When the ores are very stubborn or diffi¬ 
cult to melt, a box of fluor spar is added to the charge, but it is 
not desirable to increase the bulk of matter in the furnace unless 
required. 

The men- work round the 24 hours, and commonly melt in this 
time five charges. Under favourable circumstances, as fusible 
ore, strong coal, furnace in good repair, they even do six charges. 
They are paid by the ton. 

‘Process III,— Calcination of the Coarse Metal, the Product of 

the first Fusion. 

This is conducted in precisely a similar manner to the calcin¬ 
ing of the ore The charge is nearly of the same weight; but as 
it IS desirable to oxidize the iron, which is more readily effected 
in this process than in the ore calciners, where it is protected 
from the action of the air by the earthy matters with which it is 
combined, the charge remains 24 hours in the furnace, and dur¬ 
ing that time is repeatedly stirred and turned. The heat during 
the first six hours should be moderate, and from that time gra¬ 
dually increased to the end of the operation. 

Process IV,— Melting of tht Coarse Metal after it has under- 
^ gone Calcination. 

This is performed in furnaces precisely similar in construction 
to those in which the ore is melted ; and with the calcined metal 
are melted some slags from the last operations in the works which 
contain some oxide of copper, as likewise pieces of furnace bot¬ 
toms impregnated with metal, the proportion of each varying 
according to the stock or to the quality of the calcined metal. 

The chemical effect which takes place is, that the oxide ofcop- 
perin the slags becomes reduced by a portion of the sulphur which 
combines wiffi the oxygen, and passes oft*as sulphurous acid gas, 
while the metal thus reduced enters into combination with tlie sul- 
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phuret. That there may be a sufficient quantity of sulphur in 
the furnace to promote these charges, it is sometnaes necessary, 
-when the calcined metal is in a forward state^ to carry a small 
quantity of raw or uncalcined metal, so that a clean slag may be 
obtained. * 

The slags from this operation are skimmed off through the 
front door, as in the ore furnaces. They have a high specific 
gravity, and should be sharp, well melted, and free from metal 
in the body of slag. Such particles of metal as are dmwn off, 
which, from the thinness of the slags, will commonly happen, 
should sink to the bottom of the slag while it is in the liquid 
state. These slags, as has been before observed, are melted 
with the ore, not only for the purpose of extracting the copper 
they may contain, but on iiccount of their great fusibility, as, 
being composed chiefly of the black oxide of iron, they fuse 
readily, and act as solvents for other substances, earthy mat> 
ters, &c. In some cases, the slags from the metal furnaces 
are melted in a distinct furnace with some small coal or carbo¬ 
naceous matter, and in this case, the slags resulting therefrom 
are even sharper than those from the metal furnaces, they have a 
crystalline splendent appearance, and crystals are frequently to 
be observed in the interior. 

The metal in the metal furnace, after the slag is skimmed off, 
is either tapped into water, as from the ore furnaces, or into 
sand beds, according to the mode of treatment it is to be sub¬ 
jected to in subsequent operations. In the granulated state, it 
is called tine metal; in the solid form, blue metal, from the colour 
of its surface. The former is practised when the metal is to be 
brought forward by calcination. Its produce in tine copper is 
about 60 per cent. 

Process V .—Calcination of the Fine Metal. 

This is performed in the same manner as the calcination of the 
coarse metal. 

Process VI .—Melting of the calcined Fine Metal. 

This is performed in the same manner as the melting of the 
coarse metal; the resulting product is a coarse copper from 80 
to 90 per cent, of pure metal. • 

Process VII.— Roasting. 

This is chiefly an oxidizing process. It is performed in fur¬ 
naces of the same description as the melting furnaces, although 
distinguished by the appellation of roasters. 

The pigs of coarse copper from the last process are filled into 
the furnace, and exposed to the action of the air, which draws 
through the furnace at a great heat; the temp/:rature is gradually 
increased to the melting point, and the expulsion of the volatile 
substances that remained is thus completed, and the iron or 
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other KBetels still combined with the copper are oxidized. The 
charge is from 25 to 30 cwt. The metal is fused towards 
the eifd of the operation, which is continued for 12 or 24 
hours, according to the state of, forwardness when filled into 
• ^he fornace, and is tapped into sand beds. The ^igs, are 
Covered with black blisters, and the copper in this state is known 
by the name of blistered copper. In the interior of the pigs, the 
metal has a porous honeycombed appearance, occasioned by the 
gas formed during the ebullition which takes place in the 
sand beds on tapping. It is in this state fit for the refinery, the 
cooper being freed from nearly all the sulphur, iron, and other 
substances, with which it was combined. 

Another mode of forwarding the metal for the refinery, still 
practised in some works, is by repeated roastings from the state 
of blue or fine metal; this, however, is a more tedious method 
of proceeding. 

The oxidizing processes, whether conducted in a calciner or 
furnace, depending on the admission of atmospheric air into the 
body of the furnace, are greatly assisted by a patent, the exclu¬ 
sive right to which we purchased of Mr. Sheffield, the inventor, 
by which a constant stream of fresh air is kept passing over the 
metal. This is effected by means of a channel formed in the 
middle of the bridge, communicating with the external air at its 
two extremities, and with the interior of the furnace by square 
•holes formed in the bridge at right angles with the channel. 
This has a very powerful effect in fonvarding the process, and 
not only promotes the oxidation of the metals, but has the eff ect 
of igniting and consuming the coal smoke, assists in the disen¬ 
gagement of the sulphur, and, by keeping the bridge cool, admits 
of a more regular heat throughout the furnace. 

Procp:ss VIII.— Jle/ining or Tougheuivg. 

The refining furnace is similar iii construction to the molting 
furnaces, and differs only in the arrangement of the bottom, 
which, is made of sand, and laid with an inclination to tlie 
frontdoor instead of to one side, as is the case in those furnaces 
in which the metal is flowed out; the refined copper being 
taken out in ladles from a pool formed in the bottom near the 
frontdoor. The pigs from the roasters are filled into the fur¬ 
nace"through a large door in the side. The heat at first is mode- 
. rate, so as to complete the roasting or oxidizing process, should 
the copper not be quite fine. After the charge is rim down, 
and there is a good heat on the furnace, the front door is taken 
down, and the slags skimmed off; an assay is then taken out by 
the refiner with a small ladle, and broken in the vice ; and from 
the general appearance of the metal in and out of the furnace, 
the state of tne fife, &c. he judges whether the toughening pro¬ 
cess may .be proceeded with, and can form some opinion as 
to the quantity of poles and charcoal that will be required 
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to render it malleable, or, as it is termed,^ to bring* it to the 
proper pitch. The copper in this state what is termed 
dry. It is brittle, is of a deep-red colour inclining to purple, 
an open grain, and a crystalline structure. In the process 
of toughening, the surface of the metal in the furnace is first 
well covered with charcoal. A pole commonly of birch is then 
held in the liquid metal, which causes considerable ebullition, 
owing to the evolution of gaseous matter, and this operation 
of poling is continued, adding occasionally fresh cWrcoal, 
so that the surface of the metal may be kept covered until from 
the assays which the refiner from time to time takes, he perceives 
the grain, which gradually becomes finer, is perfectly closed, so as 
even to assume a silky polished appearance in the assays when 
half cut through and broken, and is become of a light-red 
colour. He then makes further trial of its malleability by taking 
out a small quantity in a ladle, and pouring it into an ironmoulc, 
and when self beating it out while hot on the anvil with a sledge.. 
If it is soft under the hammer, and does not crack at the edges, 
he is satisfied of its malleability, or as they term it, that it is in 
its proper place, and directs the men to lade it out, which they 
do in iron ladies coated with clay, pouring it into pots or moulds 
of the size required by the manufacturer. The usual size of the 
cakes for common purposes is 12 inches wide by 18 in length. 

The process of refining or toughening copper is a delicate 
operation, requiring great care and attention on the part of the 
refiner to keep the metal in the malleable state. Its surface 
should be kept covered with charcoal, otherwise it will go back 
between the rounds of lading, the cakes being allowed to cool 
in the pot, and others laded thereon. In this case, fresh poling 
must be had recourse to : over-poling is to be guarded against, 
as the metal is* rendered thereby even more bi’ittle than when in 
tlie dry state. Its colour becomes a light Velio wish-red; its 
structure fibrous. When this is found to be tne case, or as they 
say, gone too far, the refiner directs the charcoal to be drawn on 
the surface of the metal, and thus by taking down the side door, 
and exposing the copper to the action of the air, it is brought 
back to its proper pitch ; that is, it again becomes malleable. 

Are we to conclude from this, that copper in its dry state is 
combined with a minute portion of oxygen? or that soihe oxide 
of copper is diffused through, or combined with, the metdl; that 
it is deprived of this by poling, and is then rendered malleable ; 
and that, when gone too far, it is combined with a minute portion 
ofcarbon; that, like iron, either substance will render it brittle, and 
that it is only malleable in a certain intermediate state when free 
from both carbon and oxygen ?* Or is the effect of the pole merely 

** Another indication of the presence of oxygen in the dfy copper, is afforded by the 
cxtracfrdinary action which it lias u{M}n the iron tools ; they become bright, like iron in 
a smith’s forge, and arc consumed much more rapidly than when the copper is in a 
malleable state. 
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mechanical, that of closing the grain, and altering the texture or 
of the metal ? 

It is a reuimkable ciroumstance that when copper is gone too 
far; it oxidizes slowly on the surface, thus strengthening the 
supposition of its being combined'in that state with carbon, as 
that substance, from, its union with the oxygen of the air, would 
prevent the oxidation of the metal. The surface of the liquid 
metal in the furnace is also more than usually splendent when 
over-poled, reflecting every brick in the roof, being then quite 
free from oxide. 

Sometimes when copper is difficult to refine, a few pounds of 
pig lead are added to the charges of copper. The lead acts as a 
purifier, by assisting, on being oxidized itself, the oxidation of 
the iron or any metal that may remain combined with the copper, 
and not, as may be supposed, by uniting with the copper, and 
thereby increasing its malleability. This is a mistaken notion, 
and may lead to further embarrassment, as the smallest portion 
of lead combined with copper renders the metal difficult to pickle, 
or clean from oxide, when manufactured, as the scale or oxide 
will not rise clean from the surface of the sheets. The lead should 
be added immediately on the door being taken down preparatory 
to skimming, and the copper should be well rabbled, and exposed 
to the action of the air, so as to promote the entire oxidation of 
the lead. 

Copper for brass making is granulated that its surface may be 
increased, so as to combine more readily with the zinc, or cala¬ 
mine. 

This is effected by pouring the metal from the ladles in which 
it is taken out of the furnace into a large ladle pierced in the 
bottom with holes, and supported over a cistern of water. The 
water may be eitherliotor cold, according to the form to be given 
to the metal. When warm, the copper assumes a round form, 
and is called bean shot. When a constant'supply of cold water 
is kept up, the metal has a light ragged appearance, and is called 
feathered shot. The former is the state in which it is prepared 
for brass wire-making. 

Another form into which copper is cast, chiefly for exports to 
the East Indies, is in pieces of the length of six inches, and 
weighing about eight ounces each. These are called Japan 
coppen. The copper is dropped from the moulds immediately on 
its becoming solid, into a cistern of cold water, and thus, by a slight 
oxidation of the metal, the sticks of copper acquire a rich red 
colour on the surface. 

The charge of copper in the refining furnaces at Hafod is 
from three to five tons. The quantity of pure copper made 
weekly in the Hafod works, is from 40 to 50 tons. In the 12 
months ending June 30, 1822, the purchases of ore amounted to 
24,400 tons, containing 2144 tons of pure copper. 

Contiguous to the Hafod smelting work is a powerful rolling mill. 
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It is worked by a steai^-^ngine of 40 incb cylinder, and coniaina 
four pair of rolls. The cakes of copper are l^e manttfaetiirad 
into sheets and sheathings for export and home consumption. 
It is packed into cases which are lowered from the mills into 
vessels, and forwarded to t8e different* markets. The shruj\ 
that is, the edges (cut off on trimming the sheets), and the p/c/c/e 
dustf or oxide of copper, that is collected in the cisterns on 
cleaning them, are sent back to the refinery, and remelted. 

In other mills situated on the river about two miles above these 
smeltiiig works, and worked by water wheels, are also two pairs 
of rolls for sheathing copper; a pair of rolls for cold rolled 
sheathing; a pair of bolt rolls, and two hammers. And at Hafod 
is a nail manufactory for casting mixed metal nails and spikes 
of all descriptions, brasses, for engines,' &c. 

These establishments contain 84 furnaces; and are lighted 
by gas lights, the operations being continued day and night. 

In these w’orks with the engine, and the shipping dependent on 
them, from 1400 to 1600 tons of coal are consumed weekly, afford¬ 
ing employment to nearly 1000people, or support to 3000 in family, 
and producing a revenue to the port of Swansea from 400/. to 600/. 
per annum, causing a circulation in the country of 1000/. a week; 
in fact, we need only look to- the rapid rise and prosperous 
situation of the town of Swansea, to see at once the manifold 
advantages of the smelting establishments to the neighbourhood. 
At the period of the establishment of the first copper work on 
the Swansea river, about a century ago, Sw'ansea was a mere 
insignificant village. In 1801 its population amounted to 6099, 
and in 1821 to 10,265, making an increase in the last 20 years 
of 4156. 

The trade of the port has increased to such an extent that the 
number of vessels entering its harbour now amount to 2600 
annually, producii^ a great revenue for the improvement of the 
navigation, and employing a very considerable number of sea¬ 
men. Reckoning 10 voyages a year to each vessel, the copper 
trade would require constantly upwards of 100 sail, of 100 tons 
each. The Swansea market is fre(|uented from the country for the 
distance of 15 to 20 miles, such is the demand for agricultural 
produce of all sorts ; and land in the neighbourhood, owing to the 
w'ealth and prosperity of the town, lets for double its real agricul¬ 
tural value. The current expenditure of the smelting works in 
South Wales cannot be less than 200,000/. and their consumption 
and export of co-al upwards of 200,000 chaldrons; and in 
Cornwall from 50,000 to 60,000 souls are dependent on the 
mines. 


It appears from the statement in the second volume of the 
Transactions of the Royal Geological Society of Cornwall, that 
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the produce of the different copper mining districts of the king- 
dom, in the 12 months ending m June, 1822, was as follows: 


Cornwall... 9331 tons. 

Devonshire ...*>. 537 

Staffordshire. .. 38 

Anglesea.. 738 

Other parts of North Wales .... 55 

Scotland. 11 

Ireland. 738 
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purchased by the following companies: 


Vivian and Sons.2146 tons. 

Williams, Grenfells, and Co.2103 

DaniellandCo.1639 

Crown Company.1257 

Birmingham Company. ........ 1042 

English Company. 616 

Fox, Williams, and Co. 680 

Freeman and Co. 604 

Mines Royal Company ........ 320 

Rose Company. 98 

Anglesea Company, smelted.... 738 
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Article VI. . 

Examination of Mumiaf By the Rev. J. J’. Conybeare, MGS. 
(To the Editor of the Annals of Philosophy.') 

MY DEAR SIR, Bath Easton, Jan. 14, 1823. 

It ifl well known that the substance found in the interior of 
mummies, and thence termed mumia, once obtained 
not only a place, but a high reputation, in the Materia Medica. 
Its use was not entirely exploded so late as the days of Neuman, 
who justly ridicules the folly of such as believed it possessed of 
any virtues beyond those of other and cleaner preparations of a 
resinous and aromatic nature. Neuman too, was, as far as I am 
aware, the last person who subjected it to chemical examination. 

€ 

* There is an error in this account? the amount is 11448, instead of 1104?._ EAit, 
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He obtained from four ounces of this substance 

Ounce. Dzams* Scruple. 

Fixed salt. . 0 .1 ,*•••• 0 

Gummy extract. .. 0 .. , 5 ., w... 1 

Kesinous ditto.1 ..3 .. 1 

The remainder (nearly two ounces) he considered as insoluble^, 
and as composed (as 1 gather from a foregoing paragraph) of 
asphaltum and earthy matter. (See Neuman's Chemistry, p. 
552.) Some later authors appear to suppose the mumia to con*? 
sist entirely of asphaltum. (See Thomson's Chemistry, vol. ii.) 
Having obtained a portion of this substance taken from 
the skull of a mummy, and unquestionably genuine, I sub¬ 
mitted it to a careful examination, and obtained the following 
results ; 

1. By digestion in water, it affords a small portion of extract¬ 
ive matter, of a dark reddish-brown colour, which, during evapo- * 
ration by boiling, emits a disagreeable and somewhat urinous 
smell, readily oxidates, and thus becomes only partially soluble. 
The aqueous solution contains also a very minute portion of 
carbonate of soda. 

2. Alcohol digested on the mass, previously acted on by water, 
dissolves a considerable portion. The solution is of a dark- 
brown colour; when mixec with water, it becomes turbid, and of 
a much lighter hue. No precipitate falls, nor does any altera¬ 
tion take place (except by evaporation) in the emulsion, if it may 
be so termed, thus produced. Evaporated to dryness in a glass 
vessel, the alcoholic solution leaves a residuum of a dark-brown 
colour, readily fusible by heat, semitransparent, of a glossy 
lustre, and powerful odour. This portion, therefore, may be 
considered as consisting of one, or perhaps more, of the gum- 
resins. 

3. The portion which resisted the action of alcohol dissolved 
readily, and almost entirely in sulphuric ether. The solution 
was of a much deeper and blacker-brown than No. 2, and gave 
by evaporation a copious residuum, which, when dried, had all 
the characters of asphaltum. 

4. There remained yet undissolved a very small portion of 
carbonaceous, and, perhaps, earthy matter, in which the lens 
detected some minute fibres not unlike those of decayed vegeta¬ 
bles. As tlie mixture is evidently mechanical, and as I found by 
even rude experiments of comparison that of its principal ingre¬ 
dients (the resinous and bituminous), sometimes the one, and 
sometimes the other, was in excess, I have not attempted to 
give their proportions in numbers. 

The mumia examined was taken, as before stated, from the 
interior of a skull. Herodotus informs us, that the so filling the 
skull (previously emptied of the brain) formed a part of that only 
which was deemed the most sumptuous mode of embalming. 
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The specimen, therefore, may be regarded as mumia in its most 
perfect state. It appears to differ from that examined by Neu¬ 
man chiefly (supposing that 1 am right in considering his resi¬ 
duum of two ounces as asphakum)/in the small proportion which 
it gives of saline and extractive matter. It is probable that a 
mass taken from any other part of the body might retain the 
salt originally added for the purpose of preservation, and a 
greater proportion of decayed animal or vegetable matter, either 
of which would probably afford an extractive soluble in water. 
The carbonate of soda obtained in the present case could not 
have exceeded the proportion in which iNeuman states himself 
to have found an alkaline salt in native asplialtum (seven grains 
in two ounces). Herodotus (it may b^ added), does not describe 
the substance used for filling the scull; he simply says, they 
injected certain drugs (faofjMxa). The compound used for filling 
the body, he states to nave consisted of myrrh, cassia, and 
other aromatics. His editor Wesseling (who yet wrote after the 
publication of Neuman’s works), has a note which -insinuates a 
doubt of the accuracy of the historian on the authority of Nar- 
dius, and other early writera, who affirmed that they found 
nothingin the mummies which they examined but masses” of bitu¬ 
men. i hey were probably deceived by its external appearance, 
and unacquainted with the method of ascertaining its constituent 
parts. It is remarkable that Herodotus does not specify the use 
of bitumen, unless we regard him as including it in the general 
term aromatics (0uu}[Aaru). Mumia, though long since discarded 
from the Pharmacopceia, has, I believe, retained some value as 
a pigment, especially with those artists who are somewhat of 
dilettanti in the choice of their materials. I am not sufficiently- 
acquainted with the practical part of oil-painting to say with 
what justice. It may possibly afford a somewhat richer brown 
than tne common asphaltum. 


I have during the last week had an opportunity of ascertain¬ 
ing the indestructibility of common amber. A bead of that sub¬ 
stance dug from a British tumulus on Mendip, where it must 
have uemained on a low computation for 1600 years, though 
rifty, and covered externally with a thin crust nearly opaque, 
yet retains in the rest of the mass its peculiar fracture and tran¬ 
sparency, and when exposed to the action of sulphuric ether, is 
dissolved as readily as specimens recently dug, and more care¬ 
fully preserved. 


« 

Having obtained through the kindness of a friend (T. Grimes, 
Esq.) a further portion of the bituminous substance found near 
Merthyr Tydvil, to wl^ich I have ventured to give the name of 
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Hatchetine,* I am confirmed in my opinion as to its differing 
specifically from every variety of bitumen yet described. As in 
its external aspect, it partially resembles the napthaline obtained 
by Dr. Kidd,'t' I wished to ascertain whether it resembled that 
substance in one of its most striking empirical characters. I. 
made, therefore, a small candle by covering a cotton wick with 
hatchetine, softened by the heat of a warm hand. On lighting 
it, I found that instead of producing the bulky smoke which 
issues from a candle of napthaline, it gave a remarkably clear 
and bright light, and when blown out exhibited no trace of the 
beautiful phenomena described by Dr. K. 

Sulphuric ether dissolves it, as I have before stated, entirely ; 
but somewhat sparingly. ^If thus treated in somewhat larger 
portions than the solvent is capable of taking up, it first sepa- 
rates into small laminm of gieat tenuity and brilliancy, not 
unlike the scales scraped from the bleak for the purpose of 
manufacturing artificial pearls. After a time, these increase in 
bulk, lose their brilliancy, and concrete by uniting with a portion 
of the ether into a light mass, much resembling common opo¬ 
deldoc. The increase in bulk is very striking, especially in a 
substance already so light as hatchetine ; it must at least be as 
40 to 1. The mixture is now found to contain two distinct 
compounds ; the one a fluid solution of hatchetine in ether; the 
other, a combination of the same substances in a more solid 
form. The addition of water to the ethereal solution separates' 
the hatchetine as a thin greasy pellicle, transparent, and of a ^ 
consistency between that of oil and tallow. Neither by this ' 
process nor by evaporation have I ever found it to reassume its 
flaky or semicrystalline aspect. 

I am, my dear Sir, very truly yours, 

• J. J. CoNYBEARE. 


Article VII. 

On the Origin of the Accumulations of Bones in the Caves of 
the Vale of Pickering, in Yorks/iiref and other Places, By 
G. Cumberland, Bsq. MGS. 

(To the Editor of the Atinah of Philosophy.) 

SIR, Dec. 10, 1822. 

Much has been ingeniously written and reviewed on the sub¬ 
ject of the accumulation of bones of various animals found in 
the caves in the vale of Pickering, in Yorkshire, and the probable 
mode in which they were brought there ; but‘the general dispo- 

• See Annala of Philosophy fat Veh. 1821. 

*)* See Philosophical Transactions for 1821. 
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aitioii tQ believe it to have been the work of the hyaena, 1 am free 
to confess does not satisfv me, since there is a much e^ier way 
to account for it, foundea on a great event, now, I believe, dis¬ 
puted by no party of geologists wljatever, and a strong proof of 
which we may act uire from the limestone caves near Plymouth, 
i^any were wantec. 

Wherever there are limestone rocks, or any usually termed 
secondary, immense irregular cavities are found, whose forms 
distinctly point out their origin to hejrom subsidencBf and these 
are so numerous in Yorkshire, Derbyshire, and Somersetshire, 
that it is needless to insiat on them. Those of the Peak, Pool’s 
Hole, and those near Wells, are well known; but smaller ones 
are, in the neighbourhood of Bristol, continually opened by our 
quarrymen; and I have witnessed several, now broken up, parti¬ 
cularly one at Redland, of some hundreds of feet in length, at 
different levels, yet connected by narrow passages with many 
smaller ones; the whole resembling, when the section was laid 
open, those settlements we often find in ancient castle walls, 
when undermined and sinking to decay. 

These short of cavities are called in the west of England 
swallowits, from their being the conveyers of land-waters to the 
interior reservoirs in the limestone hills, and usually commence 
with a funnel-shaped cavity on the levels on the tops of the hills, 
and thus the great spring at Chedder is fed, which, in the 
autumn, bursts out from overflowing reservoirs ; thus decidedly 
proving that great and terrible subsidences have occurred at some 
time or other, among these stratified hills, whose interstices 
probably w'ere once nearly horizontal, resting on intervening 
clay, marl, or schistous clay, the material of which was no doubt 
the body that helped to launch them from their original position 
when first sapped by that fluid which once covered the earth, 
and by its lateral and downwafd pressure produced those effects 
which must have been the cause of a considerable change in the 
position of the rocks, such as is made evident on the sides of the 
Avon, near Bristol. 

Now, Sir, I apprehend what the quarrymen did at OrestoUj 
neaf Plymouth, viz. opening a way into one of these cavities 
by art, nature had done in the vale of Pickering by the action of 
the relf’eating waters of the great Noahtic flood, which undoubt¬ 
edly tnust have torn away many large fragments of the sides of 
the hills in its passage downwards; and fience the discovery of 
this winding cave, so common in limestone hills. Thus much 
for the facts of the two caves. And it so happens, that in the 
cave, one mile from Plymouth, so effectually examined by 
Mn Joseph Coldle of this place, there were found (and I have 
seen them) teeth of horses in abundance, those of deer, of seve¬ 
ral species of kirre, many connected with their jaws, several 
specimens of wolves’ and hysonas’, a few of tigers’, and of other 
animals a great number, some resembhng otters’; they are also 
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of great variety of sizes, and many much worn down, of which 
he will no doubt, by and by, give a particular account to the 
public. Suffice it for our purpose, that these and an immense 
number of bones of horses, many of the legs complete, though 
small, were all found enclosed in a cavern that might almost 
have been said to have been hermetically sealed until we quarry- 
ers broke into it on cutting down a wall of limestone for masses 
to complete the Breakwater. We see, therefore, that these could not 
liave been brought there by either wolves or hyaenas, as all were 
involved in one common ruin when the hill closed on them at its 
subsidence ; and, like the Yorkshire cave, this had at its bottom 
mud in abundance, by carefully searching into which Mr. Cottle 
disclosed these interesting remains, after some of the larger 
bones on the surface had been extracted by earlier visitors. 

Among the teeth and bones, many are very well preserved; 
even many teeth have their enamel perfect, especially those of 
the tiger and the hymna ; and many of the bones are so saturated * 
with the matter of stalactite as to be almost fossil. 

From all these circumstances, it is plain that these animals 
were at some time congregated in this cave for security (for only 
necessity could have brought that about on account of their verj'^ 
diffeient habits), and it seems probable to me, that to this cir¬ 
cumstance alone we owe these great monuments of the Noahtic 
flood ; for all bones that have not been so preserved must inevi-. 
tably have partaken of that friction which we see has even 
rounded the quartz fragments, and left only the debris of tusks 
and teeth, and other deposits, among the alluvial navels ; and as 
the remains are quite similar in both the caves, I think we may 
be allowed to conclude, that both assemblages of animals had once 
been in a similar situation ; that is, totally enclosed by the snhsi- 
dcnce of the rocks under which they had taken shelter from the. rising 
waters at the deluge. Much stress has been laid on the bones hav¬ 
ing been gnawed in the Yorkshire cave; but that, I think, can 
only prove that some outlived the others; and, being shut up, 
jnade their last meals on them ; as rats, it is known, will do, 
when long enclosed in a vessel without other food than their 
own species. And as to the dung of hyrenas, dogs, or wolves, 
found in the Yorkshire caves, th.at would naturally hav« been 
preserved where bones were not decomposed, being chiefly, if 
not altogether, a phosphate of lime, I believe. With the greatest 
respect for the opinions of the gentlemen who have given us 
their very plausible conjectures on the first cave, I take the 
liberty to request your publication of mine ; for truth must be 
the object oi us all. Yours, &c. 

G. CuMBEKLAN 1 ). 

P.S. Aiiimal matter of half an inch in thickness, it is said, 
covered the surface of the mud, which was about two feet deep; 
but none of this has been presei'ved for exatpination, 

NewJSeries, vol. v. k 
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Article Vlll. 

r 

Account of a new Mineral. By Mr. A. Le\'y, MA, of the Uni¬ 
versity of Paris. 


(To the Editor of the Annals of Philosophy.) 


SIRt 


Great RustelMreetf Bloenuhtiryy Jiorn. S3, I8S3. 


In the select collection of minerals lately Mr. Heuland*s 
small private collection, but now the property of C. H. Turner, 
Esq. 1 found two specimens from the^Seisser Alpe in the Tyrol, 
containing small orilliant transparent crystals, which were 
described as datolite; but which, from their crystallographical 
characters, ought, I believe, to be separated from that mineral 
species. 

In order that the diiference between the two substances may 
be the better shown, 1 shall first 
describe one of the new varieties 
of datolite which 1 have observed 
.tn the same collection. This va¬ 
riety is represented by fig. 2, and 
.indicates ibr the primitive form a 
.right rhombic prism, the lateral 
planes of which would correspond 
to the faces marked m, and the 
base to the face p. Moreover, in 


Fig. 2. 



order to make the face a, the result of a simple decrement on 
the lateral angles of this prism, it is necessary to determine 
its height by assuming that the face o' is produced by a decre¬ 
ment by one row on the obtuse angle of* the base. If the 
height were to be determined by any other condition, it would 

make the faces the result of an intermediary decrement. The 
dimensions of the right rhombic prism being thus determined, 
not onjy the modifications of the crystal represented in fig. 2, 
but all that 1 have observed, result from very simple decrements 
on its different parts; there can be no objection, therefore, to 
consider it as tae primitive form. Now I find, by the reflective 
goniometer, that the incidence of 


Ponmis . 90*^ (K 

m on m... 1(^ 25 

a' on p ... 147 46 


The first of these incidences was to be expected from the 
law of symmetry: it results from the other two, that the primi- 
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iire form of datolite may be consi* 
dered as a right rhombic prism, 
fig. 1, of 103® 25', in which one 
side of the base is to the Height, 
in the ratio of sec. 51° 42' 30® to 
tang. 32® 14', or, nearly, as 13 to 
15. Hauy, in the new edition of 
his Traite de Min{:ralogie, has 
preserved the determination he had previously given of the pri¬ 
mitive form of datolite. It is, according to him, a right rhonmic 
prism of 109° 28', in which the length of one side of the base is 

to the height in the ratio of 3 to v' 10. This determination 
differs from the preceding*by 6° 3' in the incidence of the lateral 
planes. It is not likely, therefore, he had measured the same 
angle as I have. I suppose that the lateral planes of his 
primitive form are those of some modification of me one I have ' 
udopted, composed of two pairs of parallel planes, and must 
consequently be the result of some decrement eitlier on the 
angles of the base, or on the lateral edges. This modification, 
two planes of which should be inclined at an angle of 
109° 28', I have never observed, nor does any simple law of 
decrement give any thing very near it. 

Prof. M<ms in his Natural Historical System of Mineralogy, 
has called the crystallization of this mineral hemi-prismatic, 
as this denomination is applied only to those substances, the 
crystalline forms of which may be conceived to be derived from 
an oblique rhombic prism, it might be inferred that he does 
not consider the primitive form of datolite to be a right rhom¬ 
bic prism. But it appears to me that this inference would be 
in contradiction ^ith the incidences he has given for the faces 
of the octohedron he takes for the ground form of this sub¬ 
stance, since they are calculated in the by aothesis the result of 
a decrement by one row on the edges of tSe base of the primi¬ 
tive form adopted by Hauy. However, there can be no doubt, 

1 presume, from what I have stated, that the forms of datohte 
can be derived from a right rhombic prism. 

I shall now describe the crystals from the Tyrol which 1 have 
already mentioned. The greater 
number of them have the form 
represented by fig. 4, which is 
obviously a rhombic prism, the 
edges and angles of the base 
of which are not similarly mo¬ 
dified. Consistently with the law 
of symmetry, this form cannot 
be derived, like those of dato¬ 
lite, from a right rhombic prism, 
but only from an oblique one; 
and, therefore, according to the 

K 2 


Fig. 4. 



Fig. 1. 





132 Mr. Jbevy ou a new [F£Jk. 

principles of classification generally adopted, these: crystals 
shoulc form a distinct mineral species. 

The face marked p in fig. 4,. is always very small; and in the 
•lystals 1 have measured, it is entirely obliterated* The angles 
^nich I could measure with the greatest accuracy, were the 

incidences of m on m, that of on m, and that of e' on the simU 
lar face below. I could, besides, deduce from my measurements, 
that, supposing the faces m, m, to correspond to the lateral 
faces of the primitive, the plane p to the base of it, and 
e’ to be the result of a decrement by one row on the angles 

^ of the base, then might be considered as produced by a 
decrement by two rows in height on ,the edges d. These were 
the data from which I had to determine the dimensions of the 
primitive form, as the other incidences that I measured could 
. not be relied upon. For this purpose I made use of the follow¬ 
ing formulse relative to an oblique rhombic prism j tlie investiga¬ 
tion of which presents no difficulty. 

h sin. (p, rn) ■ sin. id', m) 

sin. (»i, Ml) . sin. py 
A sin. ipf my 

^ sin. 4 (w, m) . tang, (e®, p) 

h is the length of the lateral edge, one side of the base being 
supposed to be equal to one, and {jn, m), (p, m), (d*, m), (e^, p), 
denote, respectively, the incidences of m on tn, of p on m, of a 
face produced Iw .r rows in breadth on the edge d of the base 
on «i, and of a face produced by y rows in breadth on the angle 
t of the base on p*. To apply these formulae to the present case, 
it is sufficient to observe, mat here J:- = -i- and y z= \. 

Substituting these values in the two preceding formulae, and 
dividing the one by the other, there will arise 

tang, (cb p), sin. (d*, w), = cos. (m, IA^), sin. (d^. p). 

The only unknown quantity in this equation is the angle 

as the others are precisely those which I could measure 
with accuracy. The angle (e', p), is not the immediate result of 
observation, but is evidently the supplement of half the incidence 

of on the similar face below it. The angle (d^, p), will, 
therefore, be easily calculated, and by subtracting 180° from the 

sum of the two angles (d^, p), (d^, »w), the value of the angle 
ijpj, m)j will be obtained. This last angle being known, the first 

/ 

> j, 

^ I think that this notation, which consists in denoting the incidence of two faces, by 
didr crystallog^ptrical signs, separated by a comma, between two brackets, if 
piyieziuly used, would considerably abridge the language of ciystallography. 1 believe 
u will MM be found very cimvarient to write, as I have done ui %8. 2 and 4, on each 
face of the drawing of a erjmtal, its crystallographical sign. It is certainly pr^rable to 
the method nked by Haily apd the Count de Jkmmon; tn which each new modification 
is designated by a new sign which has no reference to th«de(^ment that produces it. 
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formula will give the value of //, and thus the dimensions of the 
primitive form will be completely determined* There will then, 
be no difficulty in calculating from the measured incidences of 
the other faces, either on or some \>ther known plane, the 
indices of the decrements from 
which they are derived. Thus I 
find that the primitive form may 
be supposed to be an oblitjue 
rhombic prism, fig. 3, in which 
the incidence of m onwiis 115® 45'’, 
that of m on p 91^ 25', and one 
side of the base is to the lateral 
edge nearly in the ratio qf 15 to 
16. The letters placed on the 
faces of the crystal, represented 
in fig. 4, indicate respectively the 
decrements which produce them, 
and their incidences on p and ni ai e 
as follows : 



of h} on p .. 

. .. 9^ 

4T 

30 

e’ on 2* ■ 

128 

45 

0 

c ’ on p , 

148 

19 

0 

o' on p 

138 

3 

0 

a on m . ... 

,... 157 

6 

30 

5' on m . .. . 

.... 138 

55 

10 

h' on m . .. . 

... 127 

6 

30 

!/' on m , .. . 

... 11^9 

13 

0 




I w'as unable to measure the faces marked i in the drawing z 
they result from’an intermediary decrement. The intersections 
of these faces with the two faces m and o' appear to be parallel. 
Therefore, by supposing the face the result of a decrement by 
one row instead of tvvo, the faces i would be produced by simple 
decrements on the lateral angles o of the prism. In this hypo¬ 
thesis, the ratio of h to d would be half what I have taken it, 
and the indices of all the modifications observed, except 
that of h' should also be divided by 2. The oblique* rhom¬ 
bic prism, the dimensions of which have just been stated,* does 
not possess the property which, according to Haiiy, belongs to 
all primitive forms of this kind, and which consists in their hav¬ 
ing such dimensions that the diagonal joining the solid angle o, 
fig. 3, with its opposite, is perpendicular to the edge h. But ict 
the present case, the incidence of p on m being nearly 90°, it is 
very obvious that if the ratio between h and one side of the base 
of the prism were determined by such a condition, it would be 
considerably less than 1 have made it; and consequently that 
even on the supposition that the observed modifications could be 
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derived from a prism with such dimensions, there can be no 
doubt but that the indices of their decrements would be very 
complicated, when compared with those resulting from the ratio 
of the edge h to the edge d, which I have assumed. Thus, 
although the alleg'ed property, of oblique rhombic prisms may 
really exist in the primitive forms of some substances, yet this 
example proves that it is not of universal occurrence. 

1 am sorry that 1 cannot add to the determination of the primi¬ 
tive form of this substance, a satisfactory account of its physical 
and chemical characters, but the quantity of it which I could 
procure was so small, that no very decisive experiments upon it 
could be made. Dr. Wollaston, however, to whom I never 
applied in vain for assistance, was so kind as to examine a very 
minute quantity of it; and he found it to contain the same prin¬ 
ciples as datolite. It still remains to determine in what propor- 
. tion these are combined, if in the same as in datolite, or as in 
botryolite, or w'hcther it differs from both in this respect. 

The mineral is suflicicntly hard to scratch flimr spar, but it 
w'ill not scratch glass. 1 found an indication of cleavage, parallel 
to a plane passing through the small diagonals of the bases of 
the primitive prism. In one of the two specimens in which I 
have observed it, it is mixed with carbonate of lime ; and in the 
other, with the same substance, and with small flat crystals ol' 
apopliyllite. 

Should it he found nect ssavy to designate this substance by a. 
new' appellation, when an exact and complete chcjnical analysis 
of it shall liave been made, I would propose to call it Huiribold- 
ite, from that eminent philosopher to whom natural science is 
so much indebted ; and I hope that he would see, in the liberty 
I had taken of associating his name with this new rainera.1, no 
other motive, thou my desire to evince the respect and gratitude' 
1 have for him.* 

I am, Ssir, yours, &c. 

A. Li'.vy, 

. • It may be useful to remark, that tl»e name of Ilamboldt is already recorded in raine- 
ralogical nomenclature; for the protoxalate of iron found by SI. Breithaupt in friable 
lignite a^Kolowserux, in Bohemia, has been denominated jtiuniboldiine by its analyst, 
M. dc Rivero.—(tree Ann. dc Chim. xviii. 807, or Journal of Science, Ac. xii. 482.)— 
Edit. ' 
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Article IX. 

Memoir illustrative of a general Geological Map of the principal 

Mountain Chains of Europe. By the Rev. W. D. Convbeare, 

FRS. &c. 

{Continued front p. 16.) 

[Some copies of the map having been, in the haste of publica¬ 
tion, incorrectly coloured, the reader is requested to compare the 
colours with the dotted outlines. Where they do not coincide, 
the former are erroneous; the errors are generally of a nature 
which will admit a ready •correction by these means. It will be 
seen that some parts of the present article are taken from a 
former publication by the same author.] 

Carboniferous Series. 

The carboniferous series, considered in the largest acceptation 
of the term, comprises, besides the coal measures properly so 
called, certain other formations of limestone and sandstone, so 
associated with them, that the attempt to separate them would 
materially interfere with the clearness of a natural division. 

1. The coal measures, properly so called, consist of numerous 
alternations of seams of coal w'ith beds of slate clay and sand¬ 
stone. 

2. These repose on an alternating system of shale and grit, in 
which the peculiar limestone characterising the coal districts 
makes its first appearance in any considerable quantity. The 
coal seams here become few and unimportant. 

3. A system succeeds characterised by the predominance of 
the limestone called, from its relation to the coal fields, carboni¬ 
ferous. The coal seams in this system are reduced to slight 
traces which have never yet been worked. 

4. A vast deposit of quartzose conglomerate and sandstone, 
commonly called old red sandstone, forms the lowest formation 
in this great natural order. No coal has yet been observed in 
or below this formation.* 

5. Trap rocks of various kinds (basalt, greenstone, pOrpli^ry, 
and amygdaloid) occur associated with the preceding fornTations 
in various modes of combination, as dykes, irregularly interposed 
or overlying masses, and sometimes as alternating beds. The 
phenomena are such as often to render it doubtful whether they 
are of cotemporaneous origin with the rocks among which they 

• The case of Portishesd Point cited by Mr. Weaver as alTurding an example of this 
position is erroneous; the coal is there associated with the r^ular sandstone of the coa 
measures, and reposes very distinctly on tltc great carbonitcrous limestone. Mr. W 
who had not visited the place himself, was misled by an incomet report. 1 .hav 
repeatedly examined the spot in company both with Prof. SSetlgcwick and Prof. Buck 
land. 
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occur; and in the opinion of many gecflogists favour the hypo¬ 
thesis of their ignigenous formation. 

All these formations are shown in their constant and regular 
order of succession in the greater part of the English and Irish 
coal fields ; and the only Scotch coal field of which we have 
any distinct account (that of Clackmannan), entirely harmonises. 
The structure of the carboniferous districts of the Netherlands, 
and (if we may judge from Beudant’s description), of Hungary 
also, is exactly parallel. In some instances, however, the third 
and fourth systems being deficient, the coal measures repose 
immediately on the transition limestones, slates, &c. (as in Cole- 
broke Dale, and Dudley, in England; in the Hart'z, and many 
places on the Continent. 

The order of superposition, however, is never inverted, nor 
if Uiere one single instance on record in which any workable seam 
oj' coal has been found below the third or fourth system above 
^enumerated, unless we consider the anthracite sometimes asso¬ 
ciated with transition slates, and which may be readily distin¬ 
guished from the true coal formation, as an exception. 

The limestones of the third series, and the conglomerates and 
sandstones of the fourth, are generally referred by continental 
geologists to the transition class. (See Von Raumer on the 
Slate Mountains of the Netherlands, &c. Daubuisson, Geologic; 
Bcudaut, llougrie ; Humboldt, Ike.). The representations of 
every one of the above writers render it absolutely impossible 
to confound the rothetodteliegende of Germany with the conglo¬ 
merates of the fourth system' above described. 

I have, in another work, assigned my reasons at length for 
constituting a separate order to include the whole of these four 
systems ratlier than referring any part of them to the transition 
class with which, however, they are very nearly allied. 

The geologists of the Continent very commonly coiisider the 
rothetodteliegende (a formation immediately overlying the coal 
measures), as forming part of this series. 

I prefer the view entertained by Prof. Buckland, who has, in 
repeated journeys in the north of Germany, minutely examined the 
relations of the rotheliegende with reference to this question, and 
who considers it as the lowest membevof the great sandstone series 
fonnino* the next natural group above the carboniferous series. 
Though conscious how little weight my own evidence will add to 
this high authority, I may briefly state tnatmy ownpersonalexami- 
natioii of the Thuringerwald led me to the same conclusion. I 
have only at present to r^eat my assertion, that Lehman, Freis- 
leben,* Von Buch, Von Tlaumer, Karsten, Keferstein, Daubuis- 

* Although 1 purpoiely avoid entering into detrila at present, 1 shall sulijmn one 
extract from FreirielwB, which is entirriy deci«ve< He observes that siHiie geeiog^iSts 
arc inclined to conuder the coal roclu and the rodiriiegende as subordinate members of 
one great fiwmal^on f but ojpposes his own view of the subject to theita, statii^; that he 
insiders them als twey einat^der zwar ganz nahe stehende, aber deanoch voa einmndcr 
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son, and Humboldt, all cohcur in agsigiiin^ to the great mass of 
the rolhetodteliegende a position above the coal measures. As 
that assertion has been questioned, I shall shortly support it by 
detailed quotations in their own words-, and I have only to 
regret a controversy which renders inevitable a method of proof 
that must necessarily occupy so many pages usually devoted to 
much more interesting and valuable matter. 

I have thought it necessary thus far to explain the principles 
on which I proceed in separating the consideration of the rothe- 
todteliegende from the description of the continental coal 
districts. 

A rock placed exactly in the situation of the rotheliegende 
(that is, between the coal measures and magnesian lime], 
is specified in Smith’s map of Yorkshire, under the name of the 
Pontefract rock. He clas.ses it w ith the coal measures ; but the 
course he assigns to it is unconformable to these, and conforma¬ 
ble to the superjacent magnesian limestone. This rock ought to 
be carefully examined and described. 

It should be observed that as the rocks overlying the coal 
measures cover them unconformably throughout England, 
instead of succeeding in a regular and conformable series, we 
liave no evidence that the highest beds of the coal formation are 

:.n Ircuncnde formatio7tcn^" as two very nearly allied formations, but nevertheless dis¬ 
tinct from each other ; and, conformably with this view, he carefully dlstingnishes cer¬ 
tain coal scants which, according to him, actually are subordinate to the rotheliegende 
from the true coal formation. “ My observations,” he states, “ lead to the conclusion, 
that a purl of the beds hilhcrto referred fo the coal formation improperly so called') ought 
to hr separated from that formation., and regarded as snhordinutc to the rotheliegende, 

litn thell derhishcr sa den eigentJlehen Steinkahlcngchirgen gerechtietcn Steinkohletr. 
Hnsse von solehen ahznsotidcrn, and dem- rothliegenden nntcrsuqr^ncn ht.’* Mr. VTea- 
ver has suffered himself^to bet misled by neglecting to advert to the circumstance, that 
the passages he has quoted from Freisleben, as proving that the coal formation 
is include in die rotheliegende, have no kind of reference to the “ cigentlichen Stein- 
kohlengebirgen,” the proper cool ftrniation., hut are confined to that part of tlic serie.s 
thus carefully separated from it by that author on account of this very position. The 
cause that seems to have led to this misconception is, that the two formations being con¬ 
terminous, the true coal formation, and these subordinate beds, often occur nearly in the 
same localities. A carefiil collation of the map accompanying Freisleben's work with 
his test removes in the most convincing manner this source of confusion. 

The plan of Freisleben’s work does not extend to the coal formation properly sq called. 

I should add that the passages above cited from Freisleben are not inddentid notices;^ 
but form the express declaration of his opinion on this point deliberately pronounced in 
the section dedicated to the consideration of the relations to which they refer. 

I refer to the account of the environs of Glatz by Von Buch for his testimony in tiiis 
controversy. Br. Anderson’s notes in this translation of that work will convince Mr. 
Weaver that I am not singular (as he appears to suppose) in interpretation of Freis- 
leben’s sentiments, but have the authority of those b^t versed m tiie geological writings 
of Germany. 

Freisleben cites from an author (Kaisten) who classes the coal and rotheliegende toge¬ 
ther as subordinate members of one great sandstone formation, the following enumera¬ 
tion of the several beds included by hhn in that Ibnnation, talceq in an ascending order. 
1. Conglomerate of andent rocks. 8. SiUeeous conglomerate. S to 8. Coal san^tone 
and shale. 9. 'Ittsp rocks. 10. Clay ironstone. 11. Rotheli^^oide. IS« Weisa- 
liegende. Now if we look among these rocks for the r^resentative of our Own <dd 
red sandstone, it must be sought in Numbers 1 and 3, notm Number ll. 
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in any part of the island displayed, inasmuch as all the beds of 
ihat formation come indifferently into contact with the super¬ 
strata. It is possible that w^ere those highest beds visible, they 
might be found to exhibit a gradual transition (as is the case in 
80 many other instances) into the characters of the next sandstone 
series. If we are to refer the rotheliegende to the coal forma¬ 
tion in any manner, it can only be in considering it as thus inter¬ 
mediate in place and character between the regular coal mea¬ 
sures and the sandstones of the next vera. To identify it in any 
way with the lowest beds of the whole system is to invert every foun¬ 
dation of geological arrangementy and to unsettle all those princi¬ 
ples to which the science owes its present precision. 

Distribution of thk Carbonifkrous Series. 

(A.) Coasts of the Baltic. 

Following the same course which was pursued in indicating 
the distribution of the ancient chains, we may first trace the 
coal formation, where it appears to rest against the most north¬ 
erly of these chains, that of Scandinavia. 

In this line, we find coal in the island of Bornholm, and again 
in Sweden on the south of the primitive tract near Ilelsingborg, 
at the mouth of the Baltic. 

(B.) Scotland. 

If we regard the Grampian mountains as a prolongation ol’tlie 
Scandinavian chains, the great coal distric.t of Scotland must also 
be considered as similarly related to those ahove-mentiontd. 
It occupies the tract 1‘onning what may be called the grout 
central valley of Scotland (speaking relatively, for considered in 
itself its surface's very considerably varied), which lies betweeii 
the great transition chain on the south, and the still loftier primi¬ 
tive ranges of the highlands on the north. The whole of this 
wide tr.ict is occupied by the coal measures, the carboniferous 
limestone, and the old red sandstone, associated in every possi¬ 
ble manner with vast accumulations of every variety of trap. 

In the low district on the east of Sutherland, where the 
secondary formations again intrude among the primitive high¬ 
land <;ibains, coal has been discovered at Brora; but from the 
slight description incidentally given of this tract in the memoir 
of Mr. Bald (vo4. iii. Trans. Wern. Soc.), before referred to, it 
may be conjectured that this does not belong to the principal 
corn formation, but to those beds which occasionally occur in 
more recent formations, being, perhaps, of the same aera with 
the coal of the Cleaveland district in Y orkshire. 

In Dumfrieshire, near the southern or transition chain of 
Scotland, we iincl many limited coal-fields reposing against, or 
forming narrow basins in, the valleys of the latter chain ; these 
are associated with, and rest upon as usual, thick beds of the 
carboniferous limestone. 
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Trap rocks (norphyry, greenstone, basalt, &c.) occur exten. 
sivelyassociatec with and overlying the coal districts of Scotland. 

{C,)* Ireland, . 

We shall next proceed to Ireland, postponing the enumeration 
for the present of the English coal districts; because the former 
country is more immediately connected in its geological relations 
with Scotland. 

As we have already traced the primitive and transition chains 
from the south-west of Scotland to the north-east of Ireland, 
the formations of the great central valley of Scotland here like¬ 
wise intervene, and among them the coal measures, which may 
be seen emerging from beneath the overlying basalt at Fairhead 
on the north-east, and again just beyond the south-west of the 
basaltic area at Coal Island and Duncannon; but other parts of 
Ireland present far more important coal districts. Indeed the 
island may generally be described (with the exception of the 
north-east basaltic area.) as being almost surrounded with a series 
of primitive and transition groups, including a great central area 
entirely occupied by the old red sandstone, carboniferous lime,, 
and coal measures, 'fhe structure of these districts very closely 
corresponds with the tracts of the same formation in England. 

The coal district already mentioned is termed by Mr, Griffiths^ 
the Ulster coal district. Tlieve are three other principal coal, 
lields. 

2. The Conmiuglit coal district occupies an extensive tract, in 
the centre of which Lough Allen is placed. 

3. The Leinster coal district is situated in the counties of 
Kilkenny, Queen’s county, and co\nity of Carlow. It also 
extends a sboi't distance into the county of Tipperary, as far as 
Killenaiile. This is the principal carbonaceous coal district. 
It is divided into three detached parts, separated from each 
other by the carboniferous limestone, which not only enve¬ 
lopes, but in continuation passes under, the whole of the coal 
district. 

4. The Munster coal district occupies a considerable portion 
of the counties of Limerick and Kerry, and a large part of the 
county of Cork. It is by much the most extensive in Ireland 
but as yet there is not sufficient information respecting the num¬ 
ber, e.xtent, or thickness, of the beds of coal it ffiay contain. 

(D.) England. 

The coal Helds of England will, from geographical position, 
naturally fall under the following arrangement: 1. The great 
northern district, including all the coal Helds north of Turent. 
2. The central district, including Leicester, Warwick, StaHTord,. 
and Shropshire. 3. The Western district, which may be sobdi* 
vided into North-western, including North Wales, and the Souths, 
western, including South Wales, Gloucester, and SoniersetshuPe. 
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Physical 'Circumstances also confiim this geographical airange^ 
ment. 

1. The Northern District. —A chain of hills, denominated in 
the time of the Romali colohiste* of Britain the Penine Alps, 
forms a continuous ridge (locally, I believe, called the back lope 
of England), through the norUiem counties, from Northumber¬ 
land to Derbyshire. At its northern and southern extremities 
(that is to say, in Northumberland, and the West Riding of 
Yorkshire, and in Derbyshire), this chain exhibits the carboni¬ 
ferous limestone (No. 3 of the carboniferous series). All other 
parts of it are composed of the shale and grit (No. 2); round the 
sides of this chain the regular coal measures (No. 1) are disposed 
so as to constitute several distinct hejds. 

These may be enumerated in the following order: (a) The 
great coal field of Northumberland and Durliam. (&) Some 
small detached coal fields in the north of Yorkshire, (c) The 
great coal field of South Yorkshire, Nottingham, and Derby. 
On the south, we find only {d) some successful trials for coal in 
the neighbourhood of Ashborne, which have, however, never 
been further prosecuted. On the west (g) the coal field of North 
Stafford. (/") The great Manchester, or South Lancashire coal 
field, (g) The North Lancashire coal field, {h) The White¬ 
haven coal field ; between this and the preceding coal field, the 
transition mountains of Cumberland rise on the western side of 
the Penine chain, but a zone of carboniferous limestone is 
detached from the Penine* chain, and mantles round this group. 
On the north-west of this zone, the last mentioned coal field 
reposes. (*) The indications of coal at the foot of the western 
escarpment of Cross Fell. 

2. The Central Coal Districts include four detached fields 
emerging from beneath the great plain of new rod sandstone 
covering our midland counties. 

a, Ashby de la Zouch. b. Warwickshire, between Atherston 
and Nuneaton. c. South Stafford, round Dudley: the coal 
measures here repose on the transition limestone. Nos. 2, 3, 4, 
being here deficient, d. Indications of coal near the foot of the 
Tickey Hill; also in contact with transition limestone. 

3. 'Western Districts, subdivided into 

a. ,North Western, including, 1. A trough of coal measures 
reposing on carboniferous limestone traversing the town of 
Anglesea. 2. A coal field resting on the same rock in Flint¬ 
shire ; the carboniferous limestone range continuously on the 
north of the transition mountains of North Wales. 

b. Middle Western, or Shropshire*'—-This includes several 
detached fields. 1. In the plain of Shrewsbury. 2. In Coal- 
brook dale (this reposes on transition limestone). 3. On the 
summits of the Clee Hills, and in South Shropshire. 4. Near 
the Abberley Hilk (resting on transition hmestone). 

c. South This includes three princip^ basins occu- 
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pied by the coal measures, and surrounded b^r zones of'carboni. 
ferous limestone^ the whole reposing on one vast'tract of old red 
sandstone. Of these basins, the largest is sithated in South 
Wales, and occupies the greater part of GlamorganshirOifextending 
into Monmouthshire on the east, and Caermarthen and Pem¬ 
brokeshire on the west. The next in importance occupies, the 
south of Gloucester, and the north of Somersetshire. It is parti¬ 
cularly interesting to the geologist, because the more recent 
formations sweep over a part of it; and their relations with the 
coal series may hOre be ascertained by actual sections. Coal 
shafts being sunk even from the lower oolite through the lias and 
new red sandstone into the coal measures. The third basin in 
point of extent is intermediate in position.between the-other two 
occupying the forest of Dean, between the Severn and the Wye. 

Trap rocks (principally basalt, greenstone, and amygdaloid), 
are associated witli and overlie many of these districts, especially 
those of Northumberland, Staffordsnire, and Shropshire. 

(E.) France. 

As we have already traced coal fields in the north of Europe, 
apparently connected with the central system of Scotland, So we 
might naturally look for the resumption of those of the south¬ 
western English counties in the opposite regions of France. It 
is true, indeed, that in the south of Somerset and through 
Devonshire, no coal has been observed; being probably con¬ 
cealed by the advance of the overlying deposits of new red sarid- 
stonc which are there in close contact with the transition chains. 
These transition chains cross, as is well known, from Devon to 
the peninsula of the Cotentin in Brittany; and we find, as might 
be expected, a small coal field reposing against their eastern side 
at Eitry on the s5uth-west of Bayeux ; further south, where the 
Loire enters between the continuation of these chains, between 
Angers and Nantes, are more extensive deposits of this formation. 

In the centre and south of France, there are some limited coal 
deposits lying in the valleys of the Loire, the Allier, the Creuse, 
and the Dordogne, the Aveyron and the* Ardeche between 
ridges proceeding from the primitive central grour» connected 
with the Cevennes, and also on the south-east between the 
Cevennes and the Rhone. 

Several particulars concerning some of these*districts may be 
found in the account of the geological speculations of Mr. Rouelle 
in the first volume of the Geographie Physique, forming part of 
the great Encyclopedie Methodique; the Annales des Mines 
for 1821 contains some information concerning of those near St. 
Etienne, department of the Loire, and a full account of those 
of the Aveyron. ^ 

From the south of France we maw proceed to Spain, wh^ch 
could not so conveniently be included in any other part of our 
survey. Coal is here mentioned as occurritig in eight places in 
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^atdooia, ia tlu’ee in Arragon^ and one in Ifew Castile ; bdt no 
partksulars are gi?en: a list of these localities may be found in 
Laborde*s view of that country. 

(F.) Northern France,'' the Netherlands, and acHacent Parts of 

Germany. 

A great carboniferous txa<^ occupies these countries. 

It may generally be described as extending westwards frcnn 
Hardingnen near Boulogne (only a few miles from the coast of 
the channel) by Valenciennes, and thence up the Scheldt and 
down the Meuse to Hschweiler beyond Aix la Chapelle ; • and 
atiU further west, many of die coal districts of Northern Ger¬ 
many may with great probability be considered as a prolongation 
of it. 

On the east and north, the great deposits of chalk and the 
strata above the chalk, skirt and partially (particularly within 
the limits of France) overlie this tract. On the south, is 
bounded by the transition ridges (of slate, greywacke, ^.) 
which occupy the forest of Ardennes, overhang the magnificent 
defile of the Rhine from Bingen to Bonn, and thence extend to 
the Westerwald. TThis tract does not consist of a single conti¬ 
nuous coal field, but of many insulated and basin>shaped deposits 
of this formation, encircled by carboniferous limestone and old 
red sandstone. In many respects it bears, even down to the 
character of its picturesque scenery, a remarkable analogy to the 
coal districts (likewise consisting of many insulated basins) in 
the south-west of England. 

We find the most westerly point of this extended chain of 
coal fields at Hardinghen, in the great denudation exposing the 
beds beneath the chsJk, which comprises the Boulonnais on the 
French side of the channel, and the Weald of Kent and Sussex 
on the English; of this we have before given a general descrip¬ 
tion. These coal mines, and the quarries *of the carboniferous 
limestone associated with them, which appear at Marquise, are 
situated at the very foot of the escarpment of the environing 
2 one of chalk hills; for the outcrop of a.1 the intermediate form¬ 
ations crosses this part of the denudation to the south, and, as it 
were, \irithdraws to expose the coal; proceeding westwards, the 
coaljis worked at several places within the general limits of the 
ov(. ‘ chalk-formation. The environs of Aniche near Douay, 
and ofMonchy le preux near Arras, present deposits of this 
nature; the mines surrounding Valenciennes are still more 
extensdve. 

In the environs of Mons, Charleroy, and Namur, in a tract, 
surrounding Liege; and lastly close to Eschweiler on the east of 
Aix la Chapelle, other very considerable coal fields are worked. 

A general account of this line of coal formation may be found 
in Omalius d*Halloy Geologic du Nord de la France, Journal des 
Mines, and in Von,.Raumer*s Geognostich Versuche; many 
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interesting details are also given in VillefoMe sur la richesse 
minerale (tom. ii. p. 432 &. seq.) and illustrated in the magni* 
ficent atlas of that work by sections exhibiting the contortions, 
&,c. of the beds, and the mode of working wem, from PI. 25 
to 27. 

Proceeding still further along the northern border of the same 
transition chain, against which all these de*>osits of coal repose, 
we And the more recent formations (prooably of the terdaiy 
class) intruding upon it. and concealing the coal till we cross 
the Rhine near Bonn. On the right bank of that river, these 
again recede to the north, a,nd in this direction we a^in find an 
extensive coal field proceeding along the small river Ruhr a little 
above its junction with the Rjine : on the souUi the beds of this 
coal field describe the segnfent of a circle, cropping out against 
alternations of limestone, shale, and what is called gr^wacke 
(our old red sandstone probably), which separate them from the 
regular transition slate : on the north they are bounded by the 
overfying and more recent deposits. An account and plans of 
this district may be found in Villefosse, tom. ii. p. 424, and 
PI. 24. 

A little on the south of the same district of transition rocks, 
whose northern border we have been hitherto pursuing, limited 
coal fields occur in the country between the Moselle and Rhine; 
first, between Sarrebruck and Sarre Louis on the river Sarre, 
and, secondly, near Waldmohr on the banks of the Qlane, 
extending to its confluence with the Nahe : the beds of the for¬ 
mer coal field are described as ranging south-west and north¬ 
east, and dipping north-west; they are covered with red sand¬ 
stone, and also surrounded by the same formation on the points 
to which they rise, appearing, therefore, to repose upon it; but 
these appearances, are very vaguely described; *'sur ces gr^ 
rouges semblent quelquefois s’appuyer les couches de houille ; ** 
they are probably deceptive. A careful examination of the 
country between this coal field and the northern transition chain 
is necessary to ascertain its true relations. Villefosse, tom. ii. 
p. 447, and PI. 27, may be consulted on this district. 

Keferstein has given a brief but very clear description of this 
porpby^ and coal district, extending on the south of the •slate 
mountains between the Rhine and the Moselle by Zweybruck 
and Sarrebruck (Teutschland, &c. p. 81, No. 1). 

He describes flie coal measures, exhibiting the ordinary mem¬ 
bers and characters of this formation as extending between Sar¬ 
rebruck and Neukirch; th^ contain some alternating beds of 
carboniferous limestone. The stratification is extremely con¬ 
torted and dislocated; masses of unstratified trap rocks (com¬ 
prising porphyrywacke, amygdaloid, greenstone,^and basalt), are 
interposed among the coal measures. Agates abound in thp 
amygdaloid. 
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, <^icksi|v«r occurs bQth in tjbe pcrphyritic conglomerate^ and 
in we coal; san^tone. ; ' / 

" The red sandst^uie (by thi% term, Keferstein always denotes 
the rothetQdtehep»ndeas distinguished from the hunte ^tndstein), 
lies in several places on these format ions.** 

(G.) Coal near the Vosges, 

Coal occurs on the west side of the Vosges, but I am not 
acquainted with any particular description of this tract. 

(H.) Coal ofjthe Alps. 

Traces of the coal formation are rare in this mountain range; 
but such have been observed in some parts of it. 

M. de la Beche thus notices one remarkable instance of this 
kind: 

“ The Col de Balme, which closes the valley of Chamouny to 
the north-east, and separates Savoy from Switzerland, has ^long 
been known for the superb view which it commands of the valley 
of Chamouny, with the Mont Blanc range in one direction, and 
the mountains of the Valais on the other. The iron cross on the 
highest part of the Col, or passage, is, according to M. de Saus- 
sure, 70B6 French feet (7668-^ English feet) above the level of 
the sea. The Col is composed of beds of clayslate, of limestone, 
and of a few thin, beds of sandstone. The rocks of the Col do 
Balme have been called primitive by M. Ebel, in his Bau dei 
Erde en dem Alpen-Gebirge, but were with more justice named 
secondaiy by M. de Saussure. The beds which compose them 
seem to he a continuation of limestones, which are remarked in 
patches in the valley of Chamouny, and which probably once 
occuoied the whole length of the valley. 

’^hile crossing tlie Col de Balme, in the autumn of 1819, 1 
picked up two portions of the thin beds of sandstone above- 
mentioned, whicn I found to contain vegetable impressions pre¬ 
cisely similar to what have been termed coal pl&,nts, because 
they are usually found in coal formations. But 1 tried in vain to 
find these fossil plants in situ, many parts of the Col being too 
precipitous to allow of my approaching them.’* 

From further conversation on the subject with M. de la Beche, 
i am. persuaded that this spot presents a trough of nearly vertical 
beds belonging to the true coal formation squeezed in, as it were, 
between the primitive ridges. 

Keferstein notices traces of coal associated with porphyry on 
die south side of the Alps near Botso. Humboldt also notices 
these coal de:nosits : they are on the banks of the Adige between 
Sais and St. ^eter. 

(I.) Coal of Osnahruck. 

Pursuing the line of Northern Germany, a tract containing 
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coal appears to range many miles on the south-west and south 
of Hanover between Osnabruck and Hildesheim, but we cannot 
refer to any description of it; it may probably form the prolong¬ 
ation of the northern line of cdal fields which we lately traced as 
far as the Ruhr. 

(K.) Coal and Porphyry Formations surrounding the Uariz.* 

These associated formations succeed to the slate mountains of 
the Hartz, near the east end of which they present themselves in 
three points: 

1. The Opperode district. 

2. The Ileheld district. 

3. The Petersbii'ge district. 

Both the first lie immediately on the slate, and form a portion 
of the Hartz chains. The third forms an insulated district in 
the Saale kreisse. The coal formation presents the ordinary 
alternations of bituminous shale and coal sandstone, of the usum 
varieties, and some calcareous beds with marine fossils. Three 
beds of coal are sometimes found; the principal variety is slate 
coal. 

1. Near Opperode (on the north-east of the Hartz), the coal 
lies under, and in part-j- also in the red sandstone ; no porphyry 
is found in this tract. 

2. But in the Ilefield district J (on the south-east of the Hartz), • 
porphyry prevails near Neustadt. The more ancient memhers of 
tliis formation pass immediately into the greywacke through 
modifications approaching to homstone rocks. The younger 
ntemhcrs are mixed with more clay, become sandy and conglome¬ 
rated, and thus ////o I he red sandstone. The coal strata lie 
between ihe pnrphyn/ and the slate hills, so that they have the Jirst 
place in the order of' superposition (sie ersten zum hangenden 
haben). In the upjier formations, the conglomerates and sand¬ 
stones exhibit themselves. 

3. TJie Petersbirge. 'fliis is a great mass of the porphyry 
1‘ormation bounded by Lohegun, Wctiin, Halle, Landsberg, Bitter- 
field, and Zorbig (lying a. few leagues south-east from the Hartz). 


♦ I have abriclfTcd (but without any other alteration tlian that of condcn.sation') tliis 
account from Keferstein (Teutschland, p. IMS, No. 1). I have done this becau.stj the 
statements I formerly published have been controverted by Mr. Weaver. It is well, 
therefore, to call in an impartial witness as arbitrator. I must leave tlic reader tojudf'e 
towards which side the evidence thus introduced inclines. 

+ This is the part which Freislebcn separates from the true coal formation; it extentls 
to Meisdorf and Endorf, and is coloured in Uie map accompanying; his work os rothe- 
todte; but that map exhibits also the trvte coal formation ^ here interposed between the 
rothetodte and the transition rocks. 

J The true coal formation lies (see the map accompany Freislebcn) considerably on 
tile nortli of Neustadt. The coal beds described by him as sul^irdinate to the rothe- 
t^tc are on the contrary on the south-east of that town, extending thence towards Ha- 
iield. The whole of this tract is coloured as rothetodte in the map, which presents tl'.c 
regular series; transition rocks, coal, porph)rry, rothetodte, overlying eacli other in 
.succession. t • 

New Series, vol. v. 


L 



JL46 Rev^ W. D. Con^eare ou a .Geologival Map of £F|£,»« 

ForphyryJs the prevalent rock ; the upper beds (as at Neustadt) 
become conglomerated and approximate to tlie red sandstone. 

The coal measures occur at JLobegun, Wettin, Dolau, Brach>- 
wich, and Giebicenstein ; they ocCur in the porphyry, sometimes 
covering, sometimes covered by it (the map accompanying Freis- 
leben represents them as generally beneath the porphyry); the 
porphyry above and below the coal are distinguished by the more 
granular structure of the former, which is associated with the 
conglomerates ; the coal is stratified, but disposed in saddles, 
troughs, &c. and often swells into irregular masses. Where the 
coal measures are thickest, and no porphyry is found beneath 
them (as at Wettin), the coal sandstone prevails to the greatest 
depth, and is often iimch like the gr^ywacke. 

, The red sandstone lies either upon the slate mountains of the 
Ilartz,"* or upon the porphyry of ll^ield and the Petersbirge, and 
forms a range of hills stretching through Mansfield between the 
two points.'F 

With regard to the porphyry associated in these coal districts, 
1 have to add to the above account, that its relations with the 
formations among which it occurs ai-e very obscure. Humboldt 

* That is where tlic porphyry and coal are wanting, aa appears from the remainder 
of tlie sentence. 8ee also me map in Freisleben. 

t It appears from the statement of Freisleben, that the rothetodte of these hills 
upon the Wettin coalJUU. His localities inolude aU the rotAe/od/c represented 
by the map accompanying his work in that quarter ; so that the fact of the superposition 
of the great mast of the rothetodte above that Held cannot admit a doubt. It 
appears, however, that a conglomerate resembling the rothetodte also occurs in some 
places beneath these coal measures. On tliis account, Freislclxm is inclined to rank this 
tield, not with the true coal formation, but with the carbonaceous beds subordinate to 
the rotlietodte. llis inferences are, however, open to .doubt, first, because, he says, he 
had never himself seen the inferior eongUnnerate in sthiy and reasoned front specimens 
only ; and, seccmdly, because the occurreaee of conglomerates of similar character above 
an«l below the coal measures can never be admitted as a proof of identity of formation, 
otherwise our own conglomerates of the old and the new red sandstone must be considered 
as a single formation, and the carboniferous limestone and -coal measures be treated as 
subordinate to that formation—a conclusion which, in the mind of evciy instructed geo- 
k^ist, will be fully equivalent to a reductio ad absttrdum. I, therefore, demur to the 
statement that any part of these coal districts are really subordinate to the rothesandstein, 
as one requiring mrther confimiation. Be this as it may, however, it will not prove that 
the true coal formation (.which, as tee have seen, is distinct from these subordinate beds), 
is similarly related. The whole evidence shows, as clearly as any evidence can do, that 
the appearance of this rock is confined to the upper regions of the coal formation ; 
and if it be not referable, as (following Ihickland), I believe it to be, to the sandstone 
seriei of the succeeding geological sera (with which I ^ain assert, from perso nal exami¬ 
nation, and not with our old red sandstone, it most closely agrees), it can only be consi- 
<lcrctl as an upper member in the coal series. Humboldt inclines to consider the red 
sandstone as associated with tiiu coal series: Im honille, he adds, paroil le plus sonvent 
tiu dessous du grts rouge, qnelque/ois il e.st plac.ee evidemment ou dans cette roche ou dans 
la porphyrie. He adds no other facts than those above alluded to ; and I, therefore, 
adhere to the interpretation before given of the cases in which it is said to occur in the 
red sandstone. 

In concluding this note, I have to correct an error which has arisen from hasty trans¬ 
cription in Mr. Weavi'r's account of the beds in the liobcgun colliery: he makes the 
lowest stratum rothetodteliegcnde, whereas it stands in his original rothethonartigcrlic- 
gelule ; not tlie rothetodte, but a red argillaceous stratum. The point is not very mate- 
1 i;d ; because Freisleben probably considered it as belonging to that formation ; but 
tpicsUons of tliis kind can diily be settled by minute accuracy. 
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observes that it penetrates the coal measures in various manners ; 
sometimes it covers the coal immediately; more generally it 
reposes on the sandstone, ejevating itself above this rock in 
domes, towers, and escarped rocks. When the transition rocks 
are immediately covered by the red sandstone, it is difficult to 
say whether the porphyry associated with the coal is referabler 
to the transition or sandstone series. The porphyry seldom 
forms true beds in the coal measures, but rather transversal andin-^ 
terposed masses. He adds, that these masses offer many analogies 
with volcanic rocks, and inclines to favour the opinion, that the 
pretended passage of the porphyry into the sandstone is an illu¬ 
sion produced by regenerated porphyries ; i. e. by the subsequent 
reunion of porphyritic debris. These remarks are applicable 
generallv to the porphyry associated in the coal districts of 
Germany. From its intimate connexion in geographical posi¬ 
tion with the coal districts, I have included it under the same 
colour, though strongly inclined to consider it as of subsequent 
formation. 

(L.) Coal and Vorphyry of the Thuringerwalde.* 

The porphyry of the Thuringerwalde constitutes the highest 
portion of that chain ; it contains, according to Keferstein, sub¬ 
ordinate beds of coal between Ilmenau and Sahl. 

(M.) Coaly &ic. on the Western Eorders of the Chains extending 

front the Thuringerwalde. 

A small coal district occurs on the borders of the Saxon slate 
mountains, not far from Steinach, near the point where they 
join the Fichtelgebirge, and porphyry is found on the borders of 
the Bohemerwald, near Ratisbon. 

(N.) Great Saxon District (f Coal and Porphyry. 

This is an extensive district which may generally be described 
as lying along the course of the Zwickau between Leipzig and 
the Erzegebirge ; porphyry prevails. Coal accompanied by the 
usual rocks occuis near Zwickau, at Schonfield, Planenschen 
grund iiearTharaml, &c. sometimes overlying, sometimes under¬ 
lying, and sometimes associated with the porphyryThis dis- 

• 

* The following articles are chiefly from Keferstein. 

+ At Schonfeld, the coal alternates with poTph 3 rry, above which occur the following 
beds: 1. A conglomerate of porphyry and gneiss. 2. Bituminous shale wixli vegetable 
impressions. 3. Red sand. At Zwickau the beds (beginning with the lowest), 1. \Vai;ke. 
2. Basalt. 3. Nine or ton coal beds alternating with white grit and shale containing 
vegetable impressions. 4, Sandstone. 5. Red grit. The coal field of PJanesrhen 
grund is more extensive than either of die former ; liere a range of sicnitc, extending on 
the right bank of the AVcisscritz, forms the fundamental rock on jriiich u secondary por- 
pliyry reposes; then succeed four beds of coal alternating witm grit and shale, and 
inclined at an angle of 65^^. 

There is no bitumen in the coal of Schonfeld; although it abounds at Planenschen 
grund ; the same fossil vegetation is presented in all these iniiips. (.See .SteTnberg '• Flora, 
/ur Vorwclt,’) 
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trict is supposed to have a subterraneous connexion with that of 
Petersbirge near the Hartz. 

(O.) Coal and Porphifry of Bohemia, and Bohemian Silesia. 

A zone of these formations crosses these countries from 
south-west to north-east. It may be thus subdivided : 

1. 'I'he Bilsen Coal District. —A series of detached coal 
basins reposing on transition s'ate, extending from Merklin, by 
Pilsen and Kadmtz, to Prague. Porphyry does nut occur in 
this tract. 

2. The Waldenburg District. —Exte/iding from Landshut to 
Waldenburg and Glatz between the Riesengebirge and Eulenge- 
birge. It exhibits both porphyry an4 coal.* These formations 
alternate ; a chain of them follows the slate mountains ; then 
succeeds the red sandstone. The coal is very irregular in its strati¬ 
fication ; the ^'incipal variety is slate coal, the ordinary coal 
rocks occur : the beds are numerous, 

3. ‘The Pilsen and Waldenburg Districts have evidently a sub¬ 
terraneous communication beneath the intermediate plains in 
which the coal formation often makes its appearance. Xo por¬ 
phyry is seen at these points. 

4. At Freiheit Semite and Liebenatt, the porphyry alone 
appears. 

(P.) Moravian Coal District. 

Coal, unaccompanied by porphyry, occurs in the environs of 
Brunn. 


(Q.) Upper Silesian Forphi/rj/ ami Coal District. 

This is an extensive district including the following towns : 
Pless, Freystadt, Troppau, lagerndorf, Kosel. It lies partly in 
•Silesia, and partly in Poland : in the former, it exhibits c-.oa! 
only; in the latter, coal and porphyry. The coal formation 
reposes immediately on the slate mountains of the >^udetenge- 
birge. The strata are elevated in approaching that chain, but 
more horizontal as they recede from it. The coal measures are 
covered by the porphyry, which. In its turn, supports the AI}>ine 
(magpesian') limestone. The coal measures pass by such a gra¬ 
dual transition into the grcywacke on which they repose, tlial, 
according to Kefersteiu, it is difficult to ascertain the exact 
demarcation between them. The usual rocks of the coal forma¬ 
tion prevent grits of various textures ; tnillstone grit, shale, with 

* According to the map and sections of Von Raumcr, tiie outcrop of the princi]>al 
coal beds follows the border of the transition rocks; but this writer mentions a conglo¬ 
merate and a limestone among tlie upper beds of the transition series; and as he (in 
common with llcudant, Humboldt, Daubuisson, &c.) always refers die old red sand- 
stone and mountain Sfnestone of English geologists to the transition class, he very pos¬ 
sibly thus designates them here. The same map and sections show that a great part of 
the porphyry and the red sandstone generallu tire placed above, the great coat formation. 
JJut he adduces instances coal subordinate to tlie red sandstone, and inclines to consi¬ 
der them as referable to one great formation. 
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nodules of clay ironstone, and (carboniferous) limestone ; the 
coal is mostly slate coal: there are numerous beds, and some of 
very considerable thickness. 

(R.) Coal of llungarij. 

The lower series of our coal formations; that is to say, our 
old red sandstone and mountain limestone, are expressly, and by 
Jiame, recognised by Beudant, as reposing, on both sides the 
'fatra and Kvalova mountains (a })ortion of the Carpathian chain) : 
he refers them to the transition class, and describes them as grit 
of a red or white colour, having a siliceous cement supporting a 
com[)act limestone with nodules of chert. On these repose the 
coarser coal grits ; then .ipine beds associated with limestone, 
and also containing traces of coal (which, however, from his 
desciiptlou, 1 should rather refer to tlu; rothetodte series) ; then 
ainygdah id and red grit; and, lastly, the sailf|||Dus sandstone. 
(Joal is fvnuai at 13alIig<jrod and Rosocky, near ISniok. 

Anm her coal district occurs at Vunfkii chen, oil the borders of 
Sclavonia ; it presents (beginning with the fundamental rock), 
1. IMack limestone. 2. Coarse coal grit. 3. Slaty coal grit. 
1. Shale and fetid limestone, o. Carbonaceous grit. (3. Coal. 
7. Several varieties of grit. 8. Creeustouc. 9. Red grit. 
10. Re l j>orj)liyry. The latter beds clearly belong to the rothe¬ 
todte of (Germany. 

(S.) Coal of'Itussia. 

(’oal or other bituminous formations are represented by Mr. 
Stranguays as occurring, J. hi the north of Russia near Yarousk. 
‘J. Outhe east reposingagaiustthe Ural mountains, nearthe source 
of the (’husovaga. 3. lathe centre of Russia, at (kilouga and 
Toula (whore tim great iron works arc established). 4. In the 
south, at Bakmont on the Douet/.. b. lathe Crimea,and repos¬ 
ing against the Caucasian cliain ; but these districts have not 
yet been examined with sufficient care to ascertain whether the 
beds realiy belong* to the true coal formation. 

('/*o he conlinucd.) 


Article X. 

Proceedings of Philosophical Socielies. 

IIOYAL SOCIETY. 

/)<r. 19.—A paper was read. On the Chinee Year, by J. P. 
Davis, Esq. FRS. The introductory portion of this paper was 
occupied, in proving that no scientific knowledge of astronomy 
existed in China prior to that which was introduced in early 
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times by the Arabians, and afterwards by the European missioii- 
aries. The 36 eclipses recorded by Confucius, are useful in 
determining points of chronology, but furnish no evidence of 
astronomical science ;'*the Chinese had been in all ages attentive 
observers of the sky, and of the apparent changes of the heavenly 
bodies. The encouragement and promotion by that ever-jealous 
people, of foreign professors of astronomy, evince that they 
could not, originally, have been acquainted with it themselves; 
and this is also shown by their adoption of the errors of those 
foreign professors. The author has seen in an ancient Chinese 
book, a com”ilete delineation of the Ptolemaic system, with its 
crystalline or as, and the earth in the centre. The inscriptions in 
fhe Chinese language on some of their ancient instruments, do 
not prove their own knowledge of••astronorny; those instru¬ 
ments were made for them by the Arabians ; the cannon cast for 
the Chinese bv Europeans have inscriptions on them in the lan¬ 
guage of therijpmer. 

It has ever Deen the ungrateful practice of that people to appro¬ 
priate as their own every invention of other nations. When 
iMr. Pearson transmitted to China some of the vaccine matter, 
he sent with it a pamphlet in Chinese, containing directions for 
its use ; an expurgated edition of this was published, shortly 
Tifter its arrival, in which nothing appeared, from which it could 
be learned that vaccination was not a Chinese discovery. 

The nature of Mr. Davis’s astronomical details concerning the 
Chinese year, precludes us from giving an account ol’ them ; 
they were accompanied by ati illustrative drawing, showing the 
28 constellations of which the year consists, with the degrees 
they respectively occupy; the Chinese have no solar year. 

At the same meeting a portion of the following paper was read: 
——On Hocks that contain Mag*nesia, by Charles Daubeny, MD. 
MGS. Professor of Chemistry, Oxford : coUnnunicated by Pro!’. 
Auckland ; after which the Society adjourned over the Christmas 
vacation until Jan. 9, 1823. 

Jan. 9, 1823.—The reading of Prof. Daubeny’s paper was 
resumed and concluded. This paper commenced witli an 
account of the localities of the secondary magnesian rocks in 
England and on the continent of Europe. The presence of 
magr^l^sia in many simple minerals, and in the primary strata, had 
long* been well known; but Mr. Tennant was the first to detect 
its presence in certain secondary limestones, which occupy a 
considerable space in the north of England ; and corresponding 
magnesian beds have since been discovered to exist extensively 
on the continent. This earth appears to extend almost through¬ 
out the secondary strata: it occurs in the mountain or carboni¬ 
ferous lime series ; in the zechstein of the Aljis, referred by Prof. 
Auckland to ilyir English magnesian limestone; it has been 
found by Mr. Warburton in the blue and in the white lias, and 
its presence in them is indicated by the springs containing sul¬ 
phate of magnesia \lith which they abound. The presence of 
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this earth in the oolites has not been ascertained with certainty, 
and it has not yet been discovered in the chalk of this country ; 
though Brongniart has detected it in that near Paris; and he 
ascribes the sterility of Champagne, to itrf presence in the chalk 
of that province. Magnesia also occurs in the tertiary forma¬ 
tions which, in many countries, succeed the chalk; its presence 
in the l.ondon clay is shown by the efflorescence of its sulphate 
from the bricks which are made of it, and the springs of Epsom 
may also be adduced in pro<d‘ of this : it has likewise been found 
in the calcaire grossier of France, and in a specimen of the same 
formation containing nummuHtes, from near V^'erotja. 

After some remarks on the importance of the subject, in its 
connexion with building and with agriculture, from the modifica¬ 
tion by the magnesia of the characters of the. rocks into which it 
enters, and from the effect of that earth upon vegetation; 
Dr. D. proceeded to describe the chemical methods lie employed 
in his examination of the magnesian rocks. Unstated that our , 
object be luerely to detect the presence of magnesia in a lime¬ 
stone, vve may adopt Dr. Wollaston’s j>rocess, by eaibonate 6f 
ammonia and pliosphate of soda; or that in which oxalate of 
ammonia is used in conjunction with those salts ; hut these can¬ 
not be employed in ascertaining the qaaniity of it which may 
exist; I'or in both of them a portion of magnesia is thrown down; 
and in the first, a])art of the lime remains unprecipitated. For 
the last mentioned purpose. Dr. D. suggested the following pro¬ 
cess, for the details of which he referred to his paper on the 
subject lately published in the Edinburgh PhilosophicalJournal. 
Dissolve the substance under cxarainatioii in nitric acid, evapo¬ 
rate tlie solution to dryness, so as to expel the nitric acid ; then 
dissolve the lime and magnesia in acetic acid, and separate them 
by converting them into sulphates : the only objection to this 
method of separating the two earths is, tliat by too great a heat, 
pait of the acid may be driven off from the sulphate of magnesia, 
and so the proportion of that earth underrated ; or, in consequence 
of not employing sufficient heat, some water may remain in the 
salt, and thus the quantity of magnesia maybe overrated. 

The paper concluded with a catalogue of the secondary rocks 
in which the author has found magnesia, with some account of 
their external characters; the primitive rocks were t;|piitted 
because the presence in them of the earth in question is s® well 
known. Some of the characters of magnesian limestones afford a 
presumption of their nature ; their colour varies from honey- 
yellow to saffron-red, and their fracture presents small crystalline 
points, having a glimmering lustre : slight effervescence with 
acids, of course, is a test only when the proportion of magnesia 
is large ; but it is a sufficiently accurate one for agricultural 
purposes. 

At this meeting likewise, the following paper wa.s read : 
—Corrections applied to the great Meridional Arc exteniling 
from Latitude 8° y'Sd'SQ'', to Latitude 18'*3'23’64" to reduce it 
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to the Parliamentary Standard, .by Lieut.-Col. William Lambton, 
FRS. In this,paper. Col. Lamoton expressed his satisfaction, 
on account of the uniformity thereby obtained, that the com¬ 
missioners appointed to consider the subject ol' weights and 
measures have adopted Mr. Bird's standard. In order to reduce 
the above arc to this standard, the nieasuroraent of it deter¬ 
mined by the brass scale niust be multiplied by *0000018, and the 
product subtracted for the correction ; and that by Ranischin's 
bar must be multiplied by *000007, the product being added for 
the correction. Col. Lambton has just completed some measure¬ 
ments, which, when the requisite calculations are made, he 
purposes to submit to the Royal Society. He is proceeding with 
his arc through Hindostan ; if Scindiali's country continue quiet, 
a section of it will pass through Gwalior, his capital, and end at 
Agra on the .lumnah. 

Jan. IG.—Some practical Observations on the Communication 
and Concentration of the Magnetic Influence, by Mr. J. H. 
Abraham, of Sheffield ; communicated by the President. This 
paper was divided into three sections; the first beiiig on the 
depth to which magnetism penetrates. In this, the author 
stated, as the result of a number of experiments with steel bars 
of various dimensions, that magnetism does not penetrate deeper 
than the l-20th of an inch ; and that bars of 1-lOth of an incli 
thick are as powerful as those of greater thickness, (he increase 
of surface in the latter being taken into consideration. The 
second section related to the communication of the magnetic 
influence : in this, some minute directions were given for the 
formation of magnets of the bar and horse-shoe kinds, both 
simple and comj)ound ; the construction of a. very powerful 
compound magnet in the author’s possession was explained by 
means of a drawing. It was stated that magnetism, like electri¬ 
city, extends at once over the whole surface of tlie body exposed 
to its influence. If an octagonal bar of steel be magnetized by 
a stroke with a.set of .magnet-bars along one of its sides, eacli 
side, at the same distance from the centre, will acquire the same 
degree of magnetic poweri In another respect, however, mag¬ 
netism differs from electricity in a striking manner : if a charged 
Reyden Jar be brought into contact with one that is not charged, 
the el^tric fluid will be immediately communicated to the latter, 
and it will be divided between the two in an equal proportion ; 
but one bar of steel being placed upon another, though the upper¬ 
most become magnetized over its whole surface instantaneously 
by a single stroke with a set of magnets, yet the lower one did 
not acquire sufficient magnetic power for the attraction even of 
needle pointings, which are much finer tlraii iron filings. It was 
the observation of the magnetic action on these pointings, that 
led the author to^is invention for obviating the ill effects of dry 
grinding, which the Society of Arts liad crowned with their 
^old medal. In the last section of the paper, some phainomena 
in polarity were desekbed. The author has succeeded in giving 
♦ 
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several poles to a magnet by the following method: he took a 
set of magnets, and went over a bar with them in one direction, 
from one end to the middle, then turning the set round went 
on from the middle to the other end, tlms leaving off with the 
same pole that he began with: the bar so magnetized possessed 
similar poles at the ends, and exhibited opposite polarity in the 
middle ; in this manner even five poles may be given to a single 
bar of steel. 

At the same meeting, the reading was commenced, of Obser¬ 
vations on Magnetism, by John Macdonald, Ksq. FRJS. 

J.INNKAN SOCIETY. 

Jan. 21, 1823.—The following papers were read:—Descrip¬ 
tion of three Insects of IS ebaul, by Major-Gen. T. Hardwicke, 
FLS. 

Description of a Tail-less Deer, IVative of the Snowy Moun¬ 
tains of iVepaul, by the Same. 

Perhaps the Ccrvits pijgar^nH of Pallas : head the size of that 
of a full-grown stag ; horns trifurcate, tuberculated at the base; 
neck curved, like that of a camel, witli a rnane on the back; 
when walking, carries its head in a horizontal position. Though 
called tail-less, it has the thick rudiment of a tail, four or five 
inches long. Colour, a brownish ash-colonv ; darkest along the 
dorsal line. The following are some of the dimensions of the 
specimen examined, which was presented by the Court of Cat-’ 
inandu to the Dritisli resident, and is now in the menagerie of 
the Marquis of Hastings, in his park at Darrackpore. Length 
ol’ liead I foot 5 inches, ditto of neck 3 feet 5 inches, ditto of 
body 2 feet 5 inches, total length 7 feet 3 inches; height 4 feet 
3 inches, circumference round the abdomen 4 feetlJ inches. Though 
the animal has Ixjen accustomed to the society of man for two 
years, yet it still brings its horns into a position of ofience or 
defence when approached ; it is not, however, fierce ; but may 
easily be led by the horns. 

(iEO LOGICAL SxOCIE'J’Y, 

Nov. 1 and lo. —A paper was read “ On the Geology of Hun¬ 
gary^,” by the Hon. W. T. II. Pox JStrangways, MGS. ^ 

The author, after stating that calcairc grassier is found m the 
immediate vicinity of Vienna, follows the course of the Danube,, 
and enters near Presburg, the lesser plain of Hungary ; this 
plain is bounded on the west by the hills called Leitha Guberge, 
and a granitic chain, which is connected with the White Hills 
and the Carpathians. These ranges form the gorge of the 
Danube at Presburg; on the south is a branch of the AIjjs of 
Styria and Carinthia; on the north are the ramifications of the 
northern part of the Carpathians; on the east^4he hills of the 
forest of llakony, through a gorge of which, between Oran and 
Buda, the Danube’finds its way into the great central'plain, of 



154 Proceedings PMhsophical Societiesi^ [Feb. 

Huogary. The author supposes the whole of the l^ser plain oi’ 
|fu"g«*»y to be composed of calcaire grossier, and the several 
locaJuties in which he observed it are enumerated; leaving this 
plain, and proceeding i\orthwards,,he crossed the granitic chain 
which lies between the valleys of !^itra and Thuroez, and conti¬ 
nuing his route, ascended Mount Fktra, the lower part of w'hich 
is composed of shale, above which is a hard oolitic limestone 
which the author believes to be only the lower bed of the cal¬ 
caire grossier. 

On the right bank of the Vag, opposite the town of Rosen¬ 
berg, are some conical hills of hard white calcaire grossier, on a 
rock of which is the ruined castle of Dyiimbir. This rock conti¬ 
nues to form all the hills on the right bank of the river, and 
behind them are seen the high sutnmits of the Carpathians, 
among which the conical Mount Tepla is most conspicuous. 
The calcaire grossier during all this space resembles that whicli 
forms the left bank of the Danube between Ratisbon and Passau. 
Before arriving at Ocholicsna, the beds of calcaire grossier ter¬ 
minate on the north side of the valley, tlirowing up a bold 
escarpment towards the luagnihcent group called collectively 
the Mount Tatra, and of which the Krivan (esteemed the loftiest 
of the Carpathian chain), rising into the form of a cone, forms 
the western extremity. 

Most of the high v alleys in the north of Hung’ary are poor and 
• ill cultivated ; bare ofw'ood, except a few stunted pines. {Conti¬ 
nuing his route eastward, Mr. Strangways fouml the country tu 
consist chielly of shale and grit, which extends nearly as far as 
the neighbourhood of Eperies. On the road to Bartpiia, it is 
interrupted by a narrow band of a dark porphyritic granite, 
which rises into detached conical hills near the post Ternyo. 
On the westernmost is situated the fortified town of Szeben. 
Near the town of Bartpiia is a reddish shale and sandstone, 
which constitute the mass of the continuous I’aiige of the Carpa¬ 
thians. Crossing this range by the pass of Dukla, he entered 
by the valley of the San, the vast jdains of Poland, highly culti¬ 
vated, and ill every way a contrast to the poor, but varied moun¬ 
tains of Hungary, Gallicia is a plain of vast extent; in this 
rich but uniform country, natural sections and interesting 
scenery are found alone on the banks of the rivers. The whole 
coulitry appears to be a sandy lime, sometimes resembling chalk. 
West of Leopol, the soil is a light yellowish sandy earth, resem¬ 
bling that of the richest part of the calcaire grossier of the 
Netherlands. East of Leopol is a deep blac^ soil exactly 
resembling that of the most fertile parts of Russia ; botli appear 
to cover the same formation, and they are equally productive. 

Dec. 6 .—A paper was read, “ On the Geology of some Parts 
of Arabia, and^some Islands in the Persian Gulph/' by J. B. 
Fraser, Esq, 

This paper contains geological observations on a part of the 
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coast of Arabia, and several islands in the Persian Gulph, and 
was accompanied by specimens collected in the countries which 
he describes. On a voyage from Bombay to Bushire (near the 
head of the Persian Gulph), Mr. Fraser had an opportunity of 
examining the country round Muscat, and for a distance of 
some miles in the interior; where there is a considerable extent 
of serpentine and of stratified calcareous rocks. He landed also 
on the island of Rishm, consisting of a formation probably very 
recent; while the rocks on Ormus seem almost wholly primitive. 

Two letters were read from W. Hamilton, Esq. his Britannic 
Majesty’s Minister Plenipotentiary at the Court of Naples, to Dr.. 
Granville, MGS. giving a description of the late eruption ot 
Vesuvius. 

JJcc. 20.—Part of a lett'er to Dr. Wollaston, VPGS. from Dr. 
Fitton, was read, containing an account of the geology of the 
vicinity of Boulogne, and notifying the author’s intention to 
present a memoir on this subject to the Society. This notice • 
was accompanied by a map and sections of the district included 
by the chtilk, from the place where it leaves the sea near Wissant, 
to where it rejoins it to the west of Neufchatel and Samer. 

A paper from George Cumberland, Fsq. was read, dcscribirjg 
the strata round Dui sley, Stroud, and other places on the Banks 
of the Severn, and in the county of Gloucester, with a descrip¬ 
tion of some fossils found in several beds of the oolite formation. 

Jan. 3.—A letter was read from the late Rev. John Wrighf, 
rector of one of the principal parishes in Nassau, on the Bahamas, 
transmitted to Professor Buckland, in compliance with a late 
circular letter from Earl Bathurst to the colonies, giving an 
account of the geological structure of the Bahamas. 

These islands, which stretch in length not less than 6‘00 miles,, 
appear to be a very recent formation. They are all calcareous, 
and have a strong resemblance to each other in their general 
features. A very full and interesting account of their physical 
structure, products, and geograpliical relations, is furnished by 
Mr. Wright’s paper, with a description of some curious caverns 
and valuable salt lakes in which many of them abound. 


Article XI. 

SCIENTIFIC INTELLK; liNCK, AND NOTICES OF SUBJECTS^ 
CONNECTED WITH SCIENCE. 

I. Electro-Magnetic Experiniejit. By Prof. Oersted. 

Although there arc many proofs that every point in the circumfe¬ 
rence of 0 round galvanic conductor has an equal action on the mag¬ 
netic needle, yet it appears that several authors are of ilie contrai'y 
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/Opinion. The reason of this may be, that no method has hitlierto been 
devised of giving the needle any desired situation with respect to the 
conductor ; and although Paggendorf has thrown much light on this 
subject, by employing magnets for th^ purpose of giving the needle 
any situation at pleasure, yet the respective intensity of action which 
each point exerted on the needle remained undecided in his expe¬ 
riment. 

Prof. Oersted has endeavoured, by the following experiment, to 
remove all doubts on this subject. A brass wire, 10 feet long, and 
l-36th of an inch in diameter, is placed in a perpendicular position on 
the side of a column, at the middle of which is a stand to place the 
needle on. Hoth ends of the wire arc jilaced in small vessels filled 
with mercury ; by these it communicates with a single pair of plates on 
the Professor's construction, in which the vessel is of copper; and in order 
to prevent the influence of the other parfs of the apparatus, this is so 
constructed that they remain far distant from the needle during the 
experiment. The galvanic apparatus is fixed on the middle of a pole 
10 feet long ; one of the conductors passes over the upper end of the 
pole, and the other beneath the lower one ; and from thence they arc 
brought, ill a horizontal direction, each into contact with the mercury 
in one of the small vessels. The entire apparatus is of a rectangular 
figure. 

Tlic pole with the galvanic apparatus is now made to revolve in a 
circle around the perpendicular wire and the needle : during the expe¬ 
riment, therefore, every point in the wire will constantly change its 
position with respect to the galvanic apparatus, and will he, in succes¬ 
sion, on the inner and on the outer side of the galvanic chain. In a 
series of experiments in which the apparatus went round at least tbree- 
fourtlhs of the eircuniference, the needle constantly exhibited the same 
declination wliich it had at the moment when the galvanic circuit was 
completed. It appears, therefore, from these experiments, that no 
doubts can be entertained, hut that every point in the cireumfcreiiee 
of the conductor has the same eftect upon the magnetic needle. 

'If. Existence of Metallic Veins in the 7'ransition IAmestone of Plywontli. 

It has hitherto been believed, that the extensive strata of limestone 
in the neighbourhood of Plymouth, which belong to the Transition class 
of Werner, or to the Submedial order of the Rev. W. D. Conybeare’s 
new arrangement of rocks, are altogether devoid of metallic, veins. 
The Rev. Richard Ilennah, in his “ Succinct Account of the Lime 
Rocks,of Plymouth,” lately published, being the Substance of his 
•communications respecting them to the Cieological Society* says, 
p. 18*, “The bed of Plymouth limestone appears to be entirely free 
from all metallic xicins ; and I have not seen, nor have 1 hoard, of any 
-thing tending to w’hat miners would call a loilcy of any of the metals, 
having ever been discovered in any one of the quarries that have 
hitherto been opened. It is true that indications of the presence of 
iron, and also of manganese^ may occasionally be seen, as a colouring 
matter, iii particular spots; but always thinly spread, and never in any 
quantity.** ^ 

Mr. Hennah a1S(b states, that, in a single instance, he has observed 

spots of pyrites in fragments of limestone and slate/* found in sinking 
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a well .at Stonehousc; and that he*has been told, that in digging an¬ 
other well, on the road leading from Plymouth to Cat-Down ; “ parti¬ 
cles of pyrites were observed by the workmen employed, and also a 
glimpse ^copper but he exja-esses strong doubts of the accuracy of 
this relation. 

It appears, from the following circumstance, that this subject 
demanils a more rigorous investigation: in a collection of specimens 
from the Plymouth limestone, recently brought to London, is an 
assemblage of small quartz crystals, mingled with crystalline galena g 
upon the galena are small lenticular crystals of carbonate of ironp anti 
the amorphous mass of quartz into which the crystals pass, is mixetii 
with a greenish-grey substance not unlike chert, in which are dissemi¬ 
nated minute cubes of hon pyrites. The entire specimen bears every 
character of having once formed part of the lining of a cavity in a vein; 
it was procured from a quarry at Cat-Down. 


Article XII. 

NEW SCIENTIFIC BOOKS 


1‘itci’AKiNn i’n« Piini.iCATiox. 

Observations on the Functions of the Digestive Organs, especially 
those of the Stomach and Liver; with practical KcanarLson the Trent- 
inent of some of the Diseases to which these Organs arc liable, lly W. 
Prout, Ml). FRS. &C.&C. 

This Work will comprise the results of an experimental inquire 
into the nature of some of the tnore in.portant chemical changes which 
take place during the digestion and assimilation of the food. The 
practical remarks will principally relate to the proper adjustment ami 
use of remedies, and to tlic pernicious effects liable to be produced in 
delicate habits by the constant operations of various slowly acting 
causes, especially impure or hard waters : illustrated by analyses of 
the principal waters in common use in the metropolis and its vicinity. 

An Account of an Expedition from Pittsburgh to the Kocky Moun¬ 
tains, performed in the Years 18IS), 18'iO, by Order of the Hon. J. 11. 
Calhoun, Secretary of War, under the Comnaind of Major S. 11. Long, 
of the United States, Topographical Engineer. By lul\vii> James,. 
Botanist and Geologist to the Expedition. In Three Volume.^, with 
]Maps and Charts. 

An Account of a Voyage to Greenland in the Summer of 1822, witli 
an accurate Map of that remote Region, by Mr. Scoresb}'. 

.rCaT PIIUUSIIED. 

A Universal Technological Dictionary, or familiar Explanation ok 
the Terms used in all Arts and Sciences; containing Definitions drawn 
from original Writers, and illustrated by 60 IMatt.*!^ and very nume¬ 
rous Wood-Cuts of Diagrams, Anns, &c. By George Crabb, AM, 
Author of ** English Synonyines Explained.** In Two Volumes, 4to., 
Price 5/. S^. • 
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Traiuactiona of the Royal Geological Society of Cornwall) institute# 
Feb. 11) 1814. Vol. II. with Six Maps, &c. 8vo. 155. 

Dr. Faithhorn on Diseases of the Liver and Biliary System, compre¬ 
hending these various, extensive, and V>ften complicated Disorders of 
the Digestive, Internal Organs, and Nervous System, originating from 
these Sources. The Fifth Edition. With an Appendix of Cases, 
illustrative of the Principles of Treatment. 8vo. 95. Boards. 

A new Map of the Ear, exhibiting its external, intermediate, and 
.internal Structure, together with the principal Nerves and Blood Ves¬ 
sels in its immediate Vicinity, designed as an Anatomical Illustration of 
that important Organ. By J. H, Curtis, Esq. Aurist to the King. 
65. coloured. 

Researches respecting the Medical Powers of Chlorine, particularly 
in Diseases of the Liver; with an Account of the new Mode of apply¬ 
ing the Agent, by which its Influence on the System can be secured. 
By W. Wallace, MRIA. Member of the Royal College of Surgeons in 
Ireland, Lecturer on Anatomy and Surgery, &c. 8vo. 

* A new View of the Infection of Scarlet Fever, illustrated by Remarks 
on other contagious Disorders. By W. Macraichael, MD. FRS. &c. 
Physician Extraordinary to the Duke of York, &:c. 8vo. 


Article XIII. 

NEW PATENTS. 

J. Brindley, Finsbury, near Rochester, ship-builder, for improve¬ 
ments in the buildings of ships, &c.—Oct. 18. 

T. Leach, of Blue Boar-coat, Friday-street, Cheapside, for an 
improvement in steam-engines. Communicated to him by a foreigner. 
—Oct. 25. 

W. Piper, of Cookley Iron-works, Wolverley, Worcestershire, civil 
engineer, for several new anchors, for the use of shipping and other 
vessels.—Nov. 1. 

A. Flint, of Uley, Gloucestershire, engineer, for a machine for 
scouring, pising, and washing of woollen cloth.—Nov. 1. 

J. Oxford, of Little Britain, for an improved method of preventing 
premature decay in timber, metallic substances, and canvass.— 
Nov. !.♦ 

J. D. Moxon, Liverpool, ship-owner, for improvements in the con¬ 
struction of bridges, and works of a similar nature.—Nov. 9. 

F. Deakin, Birmingham, sword manufacturer, for an improvement in 
the manufacture of holster-cases, cartouch-boxes, and certain other 
description of cases.-—Nov. 9. 

J. Jekyll, of Roundhill House, Wincanton, Somersetshire, for im¬ 
provements in steam or vapour baths.—Nov. 9. 

R. Roberts, of Manchester, civil engineer, for improvements in the 
process of weaving,{ylam or figured cloths, or fabrics.—Nov. 14. 

J. Egg, Piccadilly, gun-n:akcr, for certain improvements in the con¬ 
struction of guns and fire-arms, upon the self-priming and detonating 
principle.—Nov. 2G. 
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Article XlVl 



METEOROLOGICAL 

TABLE. 


' TiAKOME'rP.n.' 

i 

Thermometer. 

Danielles hyg. 

1^22. j Wind. ! Max.] Min. ; 

;• 

Max. 

Min. 

Evap. Rain. at noon. 

tliMon-i 





Dec. J S 

W 29*50 29*21 

49 

35 

26i 

2|S 

\V 29*40 29-20i 

42 

33 

42 

3 N 2p70'29*40: 

43 

30 

j 

■4;S 

W 29 92 29 70 

49 

31 

35 

5|S 

w 2970-ay'Syj 

46 


33 

(>’'N 

W 30*08|2970' 

45 

3* 


7,N 

W 30*35 30 08! 

40 

28 


S.S 

W 30-35;30*25 

48 

32 


.9:S 

W 30-47i30-23i 

48 

32 


10|N 

W30*6’5,30-47 

44 

26 


lllN 

E 30*66;30-63 

33 

24 


i^lN 

K 30*63!30*50j 

40 

29 


13' 

30*50!30*42! 

39 

30 


14;S 

E 30*42 30-25! 

36 

26 


i5;n 

E30 29 30-25 

37 

31 


i6'jN 

E 30*47 30*28 

36 

30 


t7|N 

W'30'47,30-35' 

42 

31 


iS N 

E 30*36 30*34' 

45 

35 


i9iN 

E 30-47 30-36 

38 

27 


20! N 

E .30-47 30* t6 

36 

26 


21 N 

E;30*46 30*30 

35 

26 


22 ;n 

E'30-30,30-23 

3S 

32 


23:N 

E 30*23i30*21 

42 

i 31. 


21-'N 

E30-55!30*21 


' 31 

! I 

23 ‘ 

E j0*57'3O*55 

34 

1 23 


26',S 

E 30*55 30*49 

36 

18 

— 

27| 

E |30-49 30*41 1 

34 

14 

—, 

2SN 

E;30-41 30-30; 

29 

19 

— 

2yjN 

E 30-30 30*03' 

31 

1 20 

—i 1 

30l 

E 10*03'29*93': 

30 

23 

— 1 

.5i| 

E ,29‘94!29-93; 

31 

27 

1 

1 -98 


.0-66l29-20' 

49 

14 

*98 i 1*36! 


The ohservations in each line ot tlic table apply to a period of twenty-four hours, 
beginning at 9 A. IM. on the day indicated in the h'rst coluinii. A dasli denotes that 
'he result is included in Uie next following observation. 
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REMARKS. 


T-welfih Month. —1. Rainy. 2. Fine day: rainy night. 3. Fine. 4. Rainy, 
fi. Fine day; between eight and nine, p. m. rain commenced with a very brisk wind 
from the SW, which increased during the night to a violent gale. 6. Verj' windy 
morning: cloud}'. 7, F(^gy. 8. Fine. 9. C16udy. 10. Very fine morning: fine 
day. II. Hoarfrost: very ft^gy day: cleared off at night. 12. Hoar frost: fine 
day. 13. Fine. 14. F<^y. 15. Cloudy. 16, Raw cold: overcast. 17. Foggy. 

18. Cloudy: atmosphere heavy. 19. A strong bleak wind. 20. Bleak. 21. Fine 
and clear. 22. Fine. 23, 24. Cloudy. 25. Cloudy and fine. 26, Fine: bright 
moonl^ht night. 27. Fine; clear. 28. Hoar frost. 29, 30. Fine. .31. A little 
snow in the afternoon. ^ 


RESULTS. 


Winds : N, I ; NE, 13 ; E, 5; SE, 2 ; SW, 6 ; NW, 4. 


Barometer: Mean height 

For the nit)’ith. 30‘2(''8 inches. 

Ftir the lunar period, ending the 5ih .'. 29*743 

For 12 days, ending the nth (moon north). 29*390 

For 15 days, ending the 20th (moon south).... . 30*373 


Tliennoinetcr; 31can hciglit 

For the month. 33*548° 

r 

For the lunar period......37 *724 

For 29 days, the sun in Sagittarius.38*172 

Evaporation. 0*98 in. 

Rain.. 1*36 


laboratory^ Strat/ordf First Mouthy 22, 1823. 


R. HOWARD. 












AN.NALS 


OF 

PHILOSOPHY. 


MARCH, 1823. 


Article I. 

Memoir on the probable. Situation, and Prospects of the Expedition 
under Capt. Parri/. By Henry Edmonston, Esq.* 

(To the Editor of the Annals of Philosophy.') 

SIR, Jan.t.lSn. 

Thk last ships of the season have long since arrived from 
Davis’s Straits, the year has closed, and time slips on ; yet we 
liear no tidings of our countrymen, who, twenty months ago, 
sailed on the expedition for the discovery of a North West 
Passage. 'Phe ptdjlic mind, seldom long alive to any thing, but 
lately awakened for a moment to this subject by the return of 
Capt. Franklin, seems again to have sunk into its usual state of 
repose. Did our adventurers but know how small a share of 
the general svmnathv and attention their situation engrosses at 
any given periotl, it would not much tend to cheer the duhiess 
of their long and dreary polar winter. But though insome’mea- 
sure forgotten by their country, they live in the hopes and fears 
of kindred and friends left behind, and in the anxieties of those 
who know how to estimate the inagnitiidc and danger of the 
enterprise, and to do justice to their hermsni and intrepidity. 
The indinerence on the part of the public at large is peculiarly 
ill-judged, for at no stage in the history of this extraordinary 
project, since it w'as first set on foot by Cabot, did it ever 
possess such an intensity of interest as it does at the present 

* Read before the Literary and l^hilosophical Society of Ncwcastle.upon-Tyne. 

New Series, vol. v. m * 
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moment. To every mind of reflection and sensibility, I do not 
doubt but that this sentiment will be sufficiently familiar. But 
for the purpose of rousing, and, if possible, of keeping alive, 
attention to the subject, it will be the business of the following 
remarks to place some of the circumstances connected with it in 
as prominent a point of view as the shortness of the time within 
which I have to prepare this article will allow. 1 obtrude 
no speculations on the importance of a north-west passage. 
This, -together with the history of the various attempts made to 
effect it, are well known to all who are the least conversant with 
the study of maritime geography. 1 may, however, hazard 
one observation, that, setting aside every other consideration, it 
does appear to be, under suitable circumstances, an object 
worthy of the first maritime nation in the world, to take the lead 
in determining all questions of this kind, even though no other 
result should follow, than the ascertaining of a geographical fact. 
Such exploits are in strict accordance with many of our most 
interesting national associations and habits. Besides, to Great 
Britain belongs the glory of having first instituted voyages of 
discovery for the mere purposes of extending the boundaries of 
natural knowledge, and of benefiting mankind. Moreover, it 
belongs to the reign of George HI. and will transmit that reign 
to posterity, with a lustre that will throw into shade many of the 
political events, singular as they have been, which have occurred 
during the sixty years that it lasted. Much, it is true, had been 
done previous to the accession of our late monarch towards per¬ 
fecting the knowledge of the globe, but it had been done with 
selfish and sordid views, for the sake of national or individual 
emolument. It was reserved for tliis country, in our own times, 
to set an example of beneficence such as the world had never 
witnessed, viz, the exploring of new and distant regions in 
order that civilization and happiness might be more widely 
diffused.^ The north-west expedition then; had it no other 
claim to our regard, would be entitled to it on the ground of its 
having been sent out in lurtherance of those laudable and 
enlightened designs. But it also has its own peculiar claims; 
such, indeed, as are calculated to call forth our utmost solicitude 
and admiration. 

We know that a certain number of our countrymen have now 
been absent for a long jieriod cm a most perilous service ; that 
they have alrevidy encountered one hyperborean winter, and 
must now be amidst the hardships and privations of another ; in 
regions, perhaps, never before visited, certainly never before 
resided in by liuropeans, and under circumstances, though not 
altogether new, in the highest degree trying and difficult. We 

• It is a fact not undeserving of notice, that the first expedition sent nvit with the 
views here stated, sailed shortly after tlie accession of his late Majesty; while the last, 
amt, peihajw, the (.nly iinportant arhicvenieiit of the kind rcniaiiting to he accomj lished, 
left liie country iii the yeaj in wdiicli he died. 
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know them to be bold and resolute; z€>aloiis and persevering in 
the discharge of their duty, dreading nothing so much as failure. 
On the other hand, there is the experience of a former voyage ; 
the prospects thence opened out, a certain share of national 
reputation hanging on the event, the honour that must accrue 
from success ; nay, that must attach even to failure. In short, 
a thousand considerations all of them most deeply interesting, 
and tending powerfully to fix on this expedition the notice of the 
world, and assuredly to engage our warmest sympathies on 
behalf of those who have embarked in it. A few conjectures 
then, respecting the probable situation and condition at present 
of this brave band, and also as to their prospects for the future, 
will not, we hope, be considered mistimed at this season; to us 
one of rejoicing and festivity, to them, probably, one of dreari¬ 
ness and darkness. 

Next to the honour of participating in their hazardous pursuit, 
is the pleasure we derive from following them in our mind’s eye, * 
or from tracing their fancied route on the map; joining in 
their labours, and entering into their difficulties. While thus 
employed, we feel, as if by taking a part, we lightened their 
toils ; and we at all events dischaige the duty we owe them of 
taking a lively concern in their allairs, the belief of which on 
their part, we may be assured, helj)S, perhaps, more than any 
thing else, to cheer the dull monotony of their abode, and con¬ 
stitutes one of the principal means of enabling them to bear up 
under the pressure of hardships or misfortunes. Let us then 
endeavour to follow them, and, if possible, to find them out. 

Various situations present themselves in which we may 
imagine them to be placed, some of them more or less difficult; 
some of them dangerous. Before pointing these out, however, 
we shall attempt to assign the limits so far as respects latitude 
and longitude, within which their course must have lain, and 
within whicli they must in all probability be, if alive, and their 
object still unattained. Tn doing this, although there be few 
data of any kind, and still fewer upon which we can approxi¬ 
mate with any thing like precision to the sjjot that they are 
likely to be now occupying, wc can at least say with some cer¬ 
tainty where l/icy (/rc not; and even this negative knowle,dgc, in 
the absence of something better, is not wholly unimportant,. 

It is.not easy to guess accurately where the entrance from the 
North Atlantic has been made. The experience, however, of 
the foi’incr voyage—the fact of their not having been traced or 
heard of by any of the whalers—the views of Capt. Parry him¬ 
self—and other considerations—lead to the belief that the place 
of entrance has been sought for, and found, either through Hud¬ 
son’s, Frobisher’s, or Cumberland Straits, and^ thence northward 
by either Sir Thomas Rowe’s Welcome, Repulse Bay. or Fox’s 
Farthest. It will save some trouble if w'e at once take this'for 
granted. t 
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Cape Chidley in 60° North latitude, at the south entrance of 
Hudson’s Straits, and Possession Bay at the south entrance 
of Lancaster Sornd, will consequently be their utmost distance 
in latitude; while their space in longitude will not here consi¬ 
derably exceed 20°, which, at this distance from the equator, is 
not much. It is not till they reach the latitude of 6o° or 67° 
that their longitude becomes considerable, extending to Icy 
Cape, or probably to Cape Prince of Wales ; that is, as far as 
the 168th degree of west longitude, and comprising not less 
than from 80° to 90°; while the latitude suffers a corresponding 
diminution, not including, at the furthest, more than 6° or 7®. 
This is owing to the particular direction of the land and water. 
Within the boundaries denoted by these rough numbers, our 
navigators, in all probability, must'be. But we may, if we 
choose, very much circumscribe these limits; and, for the sake 
of aiding our speculations, it may be well to do so. We shall, 
therefore, confine them between the parallels of 66° and 72°, 
and between 80° and 168° west longitude. In this estimate it 
is assumed, that Capt. Franklin has given to the Copper Mine 
River a lower latitude than Uearne did; and we may venture to 
do this with safety, both from what has transpired respecting his 
voyage, and from a conjecture hazarded with great foresight by 
Capt. Parry in his Journal. It will also stretch as far north as 
Prince Regent’s Inlet, explored in the lust expedition. 

On casting the eye over the map, there is one thing that can¬ 
not fail to strike the most superficial ob.servei', viz. the near cor¬ 
respondence in latitude (or at least within a very few degrees of 
each other) of four cardinal points, now ascertained to exist; 
namely. Fox’s Farthest, the mouth of'the Copper Mine River, the 
mouth of Mackenzie’s River, and Icy Cape. From well authen¬ 
ticated facts, as well as from many circumstances of a conjec¬ 
tural character, such as the jirobaiile direction.of currents, tides, 
&c. it iimounts to almost a certainty, that between the latitudes 
of 67° or even lower, and 75°, ami lor the whole’longitude 
already mentioned, there is an extimsive surface of water more 
or less open. Whether continuously so from the North Atlantic 
to the North Pacific, or w'hother permanently obstructed by laud 
or ice,^remains to be seen. So far as Capt. Parry’s former .survey 
goe.Sj there has not yet been discovered any a?stuaiy communi¬ 
cating with it betw'een Cumberland Strait and Lancaster Sound, 
though it might be expected that a body of water of such magni¬ 
tude would make itself known by an outlet not liable to doubt or 
mistake. AVe are not, however, to lay too much .stress upon 
this; the Sound and the Straits of Gibraltar being familiar 
examples to the contrary. Still, no passage having been found, 
full liberty is allowed to presume that lludson’s Bay through 
Sir Thomas Rowe’s W elccmie and tlie neighbouring passages, 
forms the prolongation ea.stvvard of tins va.st expanse, and that 
lludson’s Straits generally, us comjneheiiding Frobisher’s and 
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Cumberland Straits, is the main channel by which it communi¬ 
cates with the Northern Atlantic. Through these Straits then 
we assume that Capt. Parry ^ agreeably to his own expectations 
and speculations, made good his entrance in the summer of 1821 . 
The question comes, where is he now ? and what is to become 
of him I It would indeed be most gratifying, could a reply of 
definite probability be given to this question ; were it but to 
soothe the mind for a time into tranquillity, and to dissipate a 
portion of that uneasiness which must otherwise be felt, liut 
this is not to be done, and we must be content with such con¬ 
jectures as circumstances seem to warrant. 

It is quite needless to imagine that they could have got 
through into Behring’s Stmits the first season. Such a supposi¬ 
tion, though favourable to Iheir object, is fatal to their existence; 
because they must have been either at home, or heard of, long 
ago. There can be no hesitation then in rejecting this notion. « 

They/yA/ supposition we shall hazard, thtni, is, tliat during the 
summer of 1821 they found admisr ion somewhere in the vicinity 
of the channel already specilied, and that favoured by^ their 
former experience, the accidental openness of the season, the 
lower degree of latitude, and otln^r concurrences, and keeping 
the American coast fast on board, they ])enetrated to a consider¬ 
able distance, say beyond the longitiule of the Copper Mine 
lliver, and that on the return of summer 1822 , they recommenced 
operations, went forward, passing Mackenzie’s River, and 
pushed through into Behring’s t>traits, either by some outlet 
north of Cape Prince of Wales, such as Kotzebue’s Sound, or 
by doubling Icy Cape, probably last September. Thi.'> is clearly 
the most favourable sujiposition that can be made. Should it 
]>rovc correct, we may begin to ex])ect intelligence very soon, 
or in the course'of the ensuing spring, either by the Isthmus of 
Darien and the West Indies, or we may see them by the Bast 
Indies, or Capo Horn, according to the route by which they 
return, wliich will doubtless be left to Cajit. Parry’s discretion.* 
We cannot anticijiate early news by Kamischatkaand Petersburg, 
the journey being so long and tedious. 

Tire supposition now made, however, though a possible case, 
is a barely possible one. The presumptions are all advers'fe to it. 
We have placed our adventurers at the end of the first season 
beyond the mouth of tlu; Copper Mine Biver, for the sake of 
making every allowance, rather than because it is probable they 
could have reached thus far. The probability is, they did not, 
and this is corroborated by another probability, that they may 
have been detained u long time, perhaps nearly a season, in 
doing little more than finding a channel by which they might 
advance, as happened to a certain extent in the former voyage, 

'* From this view it is obvious, that the circumstance of^our not yet having heard of 
them ought not, by itself, to occasion the leaW disquietude. 
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while exploring Prince Regent’s Inlet. In the second place, it 
assumes the passage to be almost straight, and free, which 
assumption has little to. countenan^se it. Thirdly, the new and 
more circuitous route; and although this may be compensated in 
some degree by a longer season in a lower latitude, and fewer 
obstructions than in Lancaster Sound, yet the compensation 
appears scarcely adequate to the purpose. We cannot make 
out from any satisfactory data the length of the working season 
under the parallels in question. In lat. 51°, at the south corner 
of Hudson’s Bay, Capt. James found his movements impeded by 
ice so early as October, and was obliged to lay up for the 
winter by the end of November; it was June bemre he could 
stir, and August before the ship was "disentangled, making little 
more than four clear months, and even during the whole sum¬ 
mer, the bay was infested with ice. The entire working period 
in Lancaster Sound, at least in the meridian of Melville Island, 
which is exactly that of the Copper Mine River, did not exceed 
49 days, according to Capt. Parry. Now the parallels under 
which we have placed the expedition are upwards of 15° north of 
Charlton Island, where .lames wintered, and certainly not more 
than 7° south of Lancaster Sound. If then we give three com¬ 
plete months for the open working season, it may be all that 
can well be allowed. If Capt. Franklin was able to survey 500 
miles of coast, it would argue to be sure a pretty long season for 
active operations, though, on the other hand, the winter appears 
to have set in upon him so early as the end of August. But here 
we are all in the dark, not long to continue so we trust. 
Fourthly, if they kept hold of the American coast, which Capt. 
Parry deems essential to success, they might have been seen or 
heard of by Capt. Franklin, had they penetrated to within even 
200 miles of the longitude of the Copper Mine. River. Yet this 
of itself is not much; the natives may have destroyed their 
signals and beacons ; besides, they might easily pass unseen by 
Capt. Franklin. Fifthly, admitting that they did get beyond the 
Copper Mine River the first season, still there is an unexplored 
way of equal or greater length lying between them and the lon¬ 
gitude of Behring’s Straits, which would occupy fully as much, 
if not more time in exploring. At least so we must conceive of 
it, especially if we keep in mind that the forward advance of one 
season is no absolute criterion by which we can judge of the 
advance made in another. Capt. Parry, not having, during the 
whole summer of 1820, pushed westward 10 miles beyond the 
spot to which he reached in 1819. Sixthly, there is a fact stated 
by this able commander, that the quantity of ice kept increasing 
as they advanced wesCivard: and although he accounts for this 
with his usual perietration, by the increasing distance from the 
coast of the ocean, and expects it not to happen after reaching 
midway, but, on the. contrary, that it would decrease as they 
approached the western sea coast of America, fiom the well- 
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known greater naildness of the temperiture on the American 
than on the Asiatic coast; yet it is difficult to r)ronounce how 
far this calculation would be 4bund to agree withi actual expe¬ 
rience. At all events, the accumulation of ice is likely to be 
sufficient, even in the lower latitude, to cause much obstruction; 
and to retard the progress so fur, as to induce the necessity of 
wintering for the second time in these arctic latitudes. And this 
brings us to the second supposition, which we beg to hazard ; 
namely, that they have proceeded beyond the Copper Mine, or 
even beyond Mackenzie's River during this last summer (1822), 
and have pushed forward ; but though the passage may event¬ 
ually prove to be pervious,^ that they have been obstructed by 
climate, season, and other impediments, before they could launch 
upon the Pacific by Behring’s Straits; and that they are 
actually now passing the winter at some point short of that 
desirable goal. In this case no reasonable fears can be enter¬ 
tained for their safety. The wintering on Melville Island has 
set this question at rest. If all have gone well with them, not a 
doubt can arise as to their capability of sustaining another 
winter in a lower latitude, fortified by two years’ experience, and 
doubtless amply provided. Though the risk to health will of 
course be somewhat greater (as appears by the reiterated appre¬ 
hensions ofCapt. Parry), yet we may confidently hope, that with 
the earliest return of summer, they will press forward, and pene¬ 
trate into Behring’s Straits, probably by next August or Septem¬ 
ber (1823). In this case, it will be the end of 1823, or the 
beginning of 1824, before they, or any intelligence of them, can 
arrive in this country. This supjiosition embraces all the pro¬ 
babilities of the former one, with others, and the important 
adjunct of time sujieradded. It is the one to which we most 
incline, because it seems to meet many of the objections likely 
to be urged, and it is effectual for the accomplishment of a 
north-west passage, if such do exist in the direction they may 
have taken ; while it is consistent with their perfect safety, 
which more than all is important; even granting that a little 
beyond the spot where they a.re now sojourning, they should find 
themselves impenetrably opposed by ice or land, or to have 
sought for the passage in a wrong direction, an occurrence^ by 
the way, not unlikely to happen, they may still get back in the 
course of the ensuing summer; and by October or November, 
we may hail their arrival. 

The next, or third supposition, is not so favourable, involving, 
as it does, the likelihood of some danger, and the certainty of 
some difficulty, if not hardship. It is this; suppose, as we 
have already done, that they last summer reached, and are now 
wintering somewhere beyond Mackenzie’s River, but considera¬ 
bly short of Behring’s Straits ; and suppose that after having 
resumed their efforts next summer, and prooeeded to some dist¬ 
ances, they should not be so fortunate as to find a channel lower 
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than Icy Cape, and t]|[eir attempts to pass that promontory be 
rendered fruitless by ice ; in the same manner as at the end of 
Melville Island, though there appeared to be no want of sea ; * 
and that they should in consequence be obliged to return the way 
they went: then comes a question, can they retraverse in half a 
season; nay, perhaps, in little more than the mere remnant of a 
season, the space advanced in nearly three seasons ? 

This question we should hope may be settled in the affirmative, 
though there be some points connected with it which do not 
leave us entirely free from doubt. In Lancaster Sound, they 
sailed back in six days the distance advanced in six weeks, 
owing to the setting ot the current from west to east; so that if 
upon a more southerly parallel the current set in the same direc¬ 
tion, and with the same rapidity, we are unwilling to indulge any 
misgivings as to their ability to effect the run back, and we shall 
have the satisfaction of w'elconiing tlieni next autumn; and 
though ever so unsuccessful, welcome them we shall; for highly 
as we may be disposed to account the discovery of a north-west 
passage, we set an incomparably higher price on the lives of 
those who have gone in search of it. 

But let us imagine unexpected impediments to present them¬ 
selves ; severity of the weather, change in the direction, or 
increase in the quantity of the ice, a difference in tlie set or 
• swiftness of the current compared with that in Lancaster Sound, 
various localities, and other matters of which we can form no 
adequate idea, rendering it impossible for them to reach the 
Atlantic in the course of next season : then conics a serious 
question. Can they subsist for another or a third winter in the 
polar regions? Are they supplied with provisions, fuel, and 
clothing, for this purpose? In the former voyage, they were 
equipped for two vears, which, by the bye, was too short, and 
had nearly proved! so, and shows the calculation to have been 
defective. For how long they have been this time equipped 
and victualled, we hRve not learned,-)' and, therefore, can found 
upon it no calculation. But if the supposition now tlirovvn out 
should ultimately prove the correct one, itmust be thiee years and a 
half from the time of their leaving this country before they can 
revisit the British shores, or obtain a fresh supply; that is, it 
will* be, not next November, but November, 1824, before they 
come back. This is a long time for fuel and provisions to last. 
Under the impression that he might be compelled to winter a 
second time in Lancaster Sound, Capt. Parry put his people to 
a reduced allowance of every thing ; that is, to two-thirds of the 
usual navy allowance, a measure which led him to entertain some 
uncomfortable anticipations, regarding its effect on health as 
well as the effects of so long a deprivation of fresh animal and 

* Cook and Clerk found themselves opposed about Icy Cape by ice in July and 
August. 

It has been send three-years. 
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more especially of fresh veujctuble alin|ent. The bad conse¬ 
quences of a third winter, therefore, might be fearfully aug¬ 
mented, were there not reason to expect that the supply of game 
will be more abundant further south tllan it was in Melville 
Island. Cartwright, in Labrador, shot plenty of deer and bears, 
even in the depth of winter, long and severe though it was. 
There will be besides, somewhat less gloom and darkness, and 
altogether a shorter winter. There will, probably, too, be more 
of esculent vegetables, and we have the satisfaction of knowing, 
that Donkin’s preserved animal food, of which their stock must 
be abundant, undergoes no deterioration by any length of keep¬ 
ing to which it has yet been subjected. The article of fuel gives us 
more concern. One thing, however, is certain; that from the skill, 
prudence, and resource, of the commander ; and from the zeal 
and devotedness of his followers, every tiling may be e.vpected. 
Thus we may still cherish well grounded hopes that they will be 
able, inured to the climate as they must then be, in some measure, 
to withstand even a third polar winter, should it be necessary. 
And this will tend to relieve us 1‘rom much anxiety as to the 
preservation of their lives. 

The views already taken have gone upon the principle that all 
is to continue prosperous (Cod giant it may !), so far as respects 
their health, subsistence, and means of protection, against the 
rigour of the climate; and without taking into the account any. 
untoward accident. Hut let sucdi occur, a deficiency in their 
resources from damage to the ships, injury to the })rovisions and 
stores, sickness disabling them from exertion; what sort of 
predicament would they then be in ! What complicated mise¬ 
ries may they be made to endure ! It is possible, then, and, per¬ 
haps, not so improbable as could be wished, that, according to the 
fourth and last, and worst supposition of all, they may have 
been overtaken by some calamity; their ships wrecked, or cut 
up by the ice; their stock of every thing wholly or partially 
di'stroyed; themselves thrust out with such means as the moment 
supplied, to lind their way over frozen wastes, in a climate 
destiuctive to everything that lives, save foxes, and wolves, and 
bears! From such a view, however distant, the imagination 
involuntarily recoils, and would gladly take shelter, if it could, 
in the brighter prospects already held out. But difliculties.and 
dausjei's to be overcome must lie looked, as our gallant heroes 
will look at them, full in the face. Some faint conception may 
be formed of such a situation from what ajipears to have 
befallen Capt. Franklin; with this dllfevcnce, that their hard¬ 
ships would be enhanced tenfold, inasmuch as they would be 
ignorant of the country, and unable to avail themselves of its 
resources. It is then not impossible but that,, in the course of 
the voyage, tliey may be jdunged into this miserable state, per¬ 
haps at no great distance from Hudson’s Bay; perhaps at some 
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station far remote, casting many a longing look in vain for help, 
and wasting under the accumulated horrors of cold, disease, and 
starvation ! This may ,be thoughtran overcharged picture! Per¬ 
haps it is so. May it not turn out the true one ! 

Upon such a view of their situation, what does it become the 
duty of the country to do ? 

Whatever speculative enthusiasts may say in their closets of 
the national honour, maritime glory, eclat, and so forth, to be 
derived from the discovery of a north-west passage, the expos¬ 
ing of men’s lives to the greatest hazards for the attaiuinent of 
such an object is at all times a matter of serious import. We 
know, indeed, that Capt. Parry and his companions went on this 
adventure upon their own sole responsibility, and with the full 
knowledge of its perils, “ for all are volunteers from the highest 
to the lowest,” says a journal of some authority, when speaking 
of the former voyage. Yet this requires qualification ; many 
circumstances may conspire to render a service strictly ana 
severely compulsory, without the aid of the impress ; and at 
all events the fact takes nothing from the heavy responsibility 
resting on all who have charge and superintendence in this 
business. And this brings us at last to the main object of the 
present memoir. 

To use the words of a celebrated commander, “ England 
•expects ” Capt. Parry and his associates “ to do their duty.” 
— Thci/ wifi do it; —but they have a right to expect the coun¬ 
try to do its duty by them. 

When men are sent on an imminently dangerous enterprise, 
the least that the country can do is to evince a constant sensibi¬ 
lity to their condition, and to be forward in using every practi¬ 
cable means for their preservation, never losing sight of the 
maxim, that it is both wiser and more humane in such cases, to 
do too much than too little. 

We may be all but certain, that they are wintering for the 
second time in a high northern latitude, an act in itself not 
exempt from risk, even under the most favourable circumstances; 
but under any disaster, dangerous in the extreme. What would 
have been the fate of Capt. Franklin and his party, had they not 
arrive'd when they did at the friendly post of the Iludson’s Bay 
Coriipany ? 

Let it not be understood for a moment that I am here putting 
forward these surmises as disheartening foreboderaents, calcu¬ 
lated to wound the sensibilities of relatives and friends. Such a 
design would be as base as the attempt would be futile. Besides, 
my hopes have always been strong, and will continue stedfast. 
But on behalf of our voyagers, I do frankly confess to a degree of 
anxiety, borderjilg on impatience and restlessness. Besides, I 
wish the whole matter should be seen, that the country may be 
made thoroughly sensible of the greatness of the services which 
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these brave men are rendering in order th it her honour may be 
promoted. Moreover, though it ought not to be doubted that 
every thing relating to this expedition has,been considered with 
the calmest and most mature deliberation, yet we have seen 
expeditions sent out, the calculations of which had for their basis, 
not the probabilities of failure, but the bare possibilities of 
success. Now success carries with it, or creates, its own 
resources, and may well be left to itself. I may remark too 
that, every other circumstance apart, the situation of Capt. Parry 
is one unprecedented in the histoiy of this country. It may 
well, therefore, justify a degree of provident care that might 
otherwise be accounted excessive. On the former expedition 
difficulties were met with that had not been anticipated, and 
in all undertakings of this sort, events occur which no judg¬ 
ment can forecast. It is to prevent or to remedy misfortune, 
then, that precautions are to be taken; and the plan to be adopted 
almost suggests itself. 

Let dispatches be forthwith sent to the Governors of Canada 
and Hudson’s Bay, and to the North-West Company, directing 
them to equip different parties of natives to go in search by the 
Copper Mine River, Mackenzie’s River, and such other routes 
as may be thought expedient. Let them take out plentiful sup¬ 
plies of all kinds. Let the richest rewards be secured to them in 
case of success, and to their families (by way of encouragement) 
in case of disaster befalling them. The tribes who accompanied 
Hearne think little of travelling to the mouth of the Copper 
Mine River, and the esquirnaux evidently migrate even beyond 
Lancaster Sound. Let each expedition (and we would forward 
twenty, if requisite) be accompanied, if thought proper, by one 
or two adventurous individuals from this country as a check to 
ensure their fidelity. The danger to them under the guidance 
of natives would be nothing. Such expeditions might be 
effected with ease and certainty in the course of one short spring 
or summer. Capt. Parry himself when discussing the subject 
of a north-west passage, expressly anticipates “ the chance of 
being enabled to send information by means of the natives, and 
the comparative facility with which the lives of the people might 
be saved in case of serious and irreparable accidents t6 the 
ships.” (Journal, p. 298.) * 

The object being simply to search and obtain news, not to 
survey (and this is of some consequence), a great extent of 
ground may be gone ever, and first rate scientific men are not 
required. Not an instrument need to be taken out, excepting, 
perhaps, a quadrant, or pocket compass, to determine latitudes 
and courses. Repeated expeditions have of late years proceeded 
to the mouth of Mackenzie’s River and the Copper Mine River 
in pursuit of less worthy objects. 

^Vhere too would be the harm of ordering out, this very spring. 
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two or three small ships of war on different routes ; one 
to make for Sir Thomas Rowe’s Welcome, or Repulse Bay; 
another for Fox’s Farthest; and a third to look into every creek 
and corner on the coaist of Baffin's Bay, as far even as Lancaster 
Sound or further; though there be no great likelihood of the 
entrance being made this time so much to the northward. 

Why also might not the Davis’s Straits’ Whalers be encou¬ 
raged by a bounty to sail a few weeks earlier than usual, and to 
employ the time in exploring the coast all the way to the fishing 

f round 1 In a word, suppose any thing and every thing to be 
one most likely to promote the great objects in view ; namely, 
the preservation of our dear countrymen and the character of our 
country. • 

Should the apprehensions set forth in this memoir be treated 
as chimerical, 1 can only express my hearty prayers that the 
event may prove them to have been so ; or should it be objected 
that the proposed measures would be premature, the time not 
having yet arrived when they may be called for, I reply, t/mt 
it is not the time to send help when it is needed. Months must 
elapse before it can by possibility reach them, and months or 
weeks, nay days, are too precious when the time of their trouble 
comes. Every one will allow, at least, tliat the aid had better 
come too soon than too late ; and that hundreds of thousands of 
pounds had better be expended in superfiuous precautions than 
that a single man should perish by neglect or delay. 

I trust that the department of the public service to wliich 
the management of all this affair has been exclusively confided, 
is fully and feelingly alive to the duty which it has to discharge 
on this occasion. Nay it is by no means improbable, that the 
measures now suggested have long been in contemplation. 
Most unfeignedly snail I rejoice should this' prove true. But 
public boards cannot find leisure to attend to' every thing ; and 
1 am so unreasonable as to think, that on such an occasion, 
we ought, if possible, to be prepared for all chances. We can¬ 
not forget that La Perouse might have been saved or heard of 
had ships been timely sent out in search, instead of waiting 
years beyond the extreme period allowed for the fulfilment of 
his instructions. But France was then in her political agony. 
For her, therefore, there was the appearance of excuse or pallia¬ 
tion. For us there can be none. But even as it is, the name of 
Perouse can never be uttered or thought of without feelings of 
the deepest sympathy, regret, and indignation. Besides, nothing 
satisfactory could be anticipated from the labours of those sent 
out under Entrecasteaux ; for they were evidently more engrossed 
by their party squabbles, than with the noble object of their 
search; and, ia, fact, when the commander died, they actually 
quarrelled on these paltry grounds, and separated. Again, the 
very character and mode of conducting the expedition were 



1823.] CoL ^eaufoy*s Astronomical Observations, 173 

sufficient to ensure disappointment. T1 eir purpose was, or 
ought to have been, search, and nothing elsi ; to touch or look in 
every where ; to rest no where a moment longer than was indis¬ 
pensable. Instead of this, they were provided with naturalists, 
astronomers, geographers, engineers, and* all the paraphernalia 
and instiuctions suited to a voyage of discovery; and conse¬ 
quently spent much of their valuable time in details foreign to 
that sacred duty which should have occupied their sole and 
undivided attention. And to crown the whole, the two ships 
were dispatched together: instead of taking separate routes, by 
which the chances of gaining their object would have been at 
least doubled. However, not to dwell any longer on the mis¬ 
takes of our neighbours, let us endeavour to profit by them, and 
above all, let not the bitter reproach lie against this country of 
having “ left undone that which she ought to have done.’* 


Article II. 


Astronomical Observations, 1822, 1823. 

By Col. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 
lialitudc 44*3" North. Ixmgitucle West in time I' 20*93". 


.iani 22. Emersion of .Jupiter’s second 

satellite. 

.Jan. 24. Immersion of s (Jemini by the 

moon. 

Feb. 13. Emersion of Pisces by the 
moon. 


4fi' 39" 0" Mean Time at Bushey. 

6 48 00*0 Mean Time at Grceiiwitih. 

5 htS OS'.'j IMean Time at Bushey. 

() 16 55*0 Mean Time at Bushey. 


- Alt muraiiduvu —The greatest degree of cold last month at tliis place was 16“ below 
freezing, and this occurred on the morning of the 2(Hh. 

On the 19th, when the thermon'Cter here stood at 17^®, it sunk at Bushey Grove, 
the scat of David Ilaliburton, Esq, to zero. Bushey Grove is about 200 feet lower titan 
Bushey ileath. 
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Barometer. 

Highest, Feb. 27. Wind, N.\.30‘5800 

Lowest, Dec. 2. Wind, SW .%... 29*0780 

Register Thermometer. 

Highest, June 5. Wind, SE.. 84® 

Lowest, Dec. 10. Wind, NE. 26 

Register Thermometer in the Sun. 

Highest, Aug. 21. Wind, ENE. 101 

Ijowest, Dec. 16. Wind, NE.. 26 

Common Thermometer. 

Highest, .June 5. Wind, SE... 83 

Lowest, Dec. 20. Wind, NE.. 28 


Wet days comprehend rainy, showery, snowy, and those in 
wdiich there was a fall of hail. 

JNly pluviameter is situated on the toj) of a cliimney, 30 feet 
above the ground, and free from the operation of any local cir- 
<uiiust.anccs. 

Jnnuarij. —The winter has been remarkably mild ; no snow, 
and only a few showers of hail and sleet, which were dissolved 
as fast as they fell. The last 24 days of this month, the barometer 
stood uniformly (one day excepted) above 30 inches. If the 
atldition fm* the elevation of the barometer was made, the last 
27 days of the month, the mercury stood above 30 inches. 

Fehruarif and March. —Tlieso months also were remarkably 
mild. Only one day on which we had any frost. 

Afnil. —This month was rather stormy, with many hail 
showers. 

May. —This month w'ns remarkably fine; many days exces- 
siv('ly hot I'or this season of the year. 

June. —A very tine month. Heat very oppressive, particularly 
on the bill. 

July. —More lain in this month than has ever before been 
recorfled, being 19 days rain. 

AuguU and September. —Generally speaking fine months^ 

Orlober .—V^ery stormy on the 7th and 8th; wind from tjie 
SW. 

November. —Several days in this month partioiilarly rough ; 
blowing very strong on the 23d, 24th, 25th, and 28th. The lat¬ 
ter day was atteiuled with very sudden squalls, raging to aperfect 
hurrieane, and in a minute subsiding, to be renewed with equal 
violence. On the evening of this day, there was a very beautiful 
lunar rainbow. 

December .—Generally speaking very mild. A few days sharp 
frost, with gentle ivind: 23 days ot this month, making the 
proper addition, the barometer stood more thi«i 30 inches high. 
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N. B. As my house, or rather the site of my barometer, is 
situated 105*9 feet abDve the sea level, it must be necessary to 
add 0*104 inch to all the barometrical heights in the foregoing 
tables for tlie correct heights of mercury. The tables contain 
the means of three daily observations; viz. 8 p.m.; 1 a. m.; 
and 10 a. m. The most prevailing wind of the 24 hours is only 
given ; and the register thermometer placed in the sun is insu¬ 
lated six feet from any thing capable of reflecting heat, and the 
scale of it is miirked on the glass tube itself. 

IJeklou.JanA, 1823. M. V. MoYnE. 


Artici.e IV. 

Fjssayfs on the Count ruction of Sea Jiarbonrn. 

By Mr..}. B. Longmire. 

(To the Editor of the Annals Philosophy.) 

SIR, IVhitehaven, Jun. 9, 1823. 

This subject being new to the public, you may deem the 
following essays worthy of insertion in the Annals, more espe¬ 
cially as you occasionally have papers in it on civil engineering-. 

The matter under consideration naturally falls under two 
parts ; namely, entrances into sea harbours ; and the situations 
and relative positions of the piers of such harbours. 

1. Of Entrances. 

All entrances into sea harbours may be classed under two 
heads : in the first, they facci the sea, and admit the surf;* and 
in the second, they face the calmest quarter, while the surl’ 
passes to the lee shore without entering the harbour. 

In constructing a harbour to make a projier entrance is a very 
important task ; as a harbour that is safe within loses much of its 
value, if not accessible in every wind that a ship can approach it 
from the main ocean. 

Before describing the theory of entrances, it is necessary to 
show hovv vessels approach a harbour in diflerent winds. A ship 
can sail best with the wind, and her course to any object to the 
leeward is in a straight line; and although she cannot sail 
directly against the wind, she can either reach or pass any 
object to the windward, by making alternate approaches, which 
have angles of 64 - points, or 73° 7' 30", with the wind : this is 
called tacking. When a vessel is sailing with the wind from the 

• The surf is a term applied to express the state of the sea’s surface near the shore 
in a high wind, or in a gale; and signifies the rapid succession of great waves that pass 
to and strike tlie shore. 
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north point, having her bowsprit N, 73° 7' 30*" W, she is on the 
starboard tack; and on the larboard tack^ if in the same wind, 
lier bowsprit point N, 73° 7' 30'^ E. Thus if a vessel sail along 
the line ce, fig. J, to «, the w ind * 
blowing in the direction g a, 
she is on tlie starboard tack, 
the line d e making an angle 
of 73° 1' 30" with the line g a ; 
and for the same reasons, in 
the same wind, she is on the 
larboard tack, when sailing 
along the line h a. Hence by fl K ‘ 

sailing w'ith the wind, or by 

tacking, a vessel can pass ^ 

liom any one place to any 

other; and of course in one way or the ether she approaches a 
harl)our. 

As that entrance which presents itself to the open sea, and 
admits the surf, can he passed by vessels in all w'inds ; and 
easier in any wind than the other kind of entrance, I will first 
treat of it. Ltd B, lig. 1, he this cutr.uice into the harbour E ; 
1) the o[)eu sea; A C two piers forming the exterior wall ol the. 
hnrbonr ; // / a line passing through tlie middle of the piers ; and 
g t/ another line at right angles to them, anti in the middle of 
the entrance meeting with the line h i. Now the wind blowing 
in the direction g; d is the most atlverse to a ship approachiiig the 
tiutrance B from the open sea ; and, as belbre shown, ha and ca 
are the lines of approach for this wiiul. These lines h a and c a 
make an angle of 13 points, or 140° lo', with each other; and, 
being the larboard and starboard tacks for the most contrary 
wind, they have within them all the necessary lines of aj)proucli 
for winds from all j)oiuts of the compass ; and the harbour E 
having in frojit of its entrance 13 points, or 14f>° 1,3'of clear 
sea rooin, is accessible in any wind whatever. 

'I'hc direetiv contrary w’ind, and winds within a point on each 
side of it, would he in gales the worst of all to (alter with ; but, 
that coming from tlie adjoining land, they have not s]»aee to 
raise a liigh sea near the harbour ; otherwise a vessel in atbiiupt- 
ing to enter against a gale out of tlie har’oour-inouth, would, fo a 
ciatainly, l>e (Iriven out to sea again. 

Vessels passing • througli entrances of this kind can in all 
winds take shelter within t!u: pier-heads withonr any assistance; 
from harbour boats to draw them into the entrance, and in gales 
from any quarter are not, as in entrances of the other kind, in 
danger of being driven on the lee shore, provided they are in a 
good sailing condition and (;ome to the proper place to make th(j 
entering tack in side winds. But if vessels arriving in distress 
by violent storms, by negligence, or want of local knowledge of 
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the commanders, miss the harbour altogether, the loss in conse¬ 
quence is not chargeable upon the entrance. 

Entrances tliat lace the calmest quarter, and that do not 
receive the surf, are at 
right angles, or nearly so, 
to the main shore. Let 
A, lig. 2, be such an en¬ 
trance to the liarbom B, 
facing the high sliore o g ; 
a f> is the main pier, and 
iL in. the inner pier. The 
exterior lines of approach, 
e by c by arc obtained ])y 
ulhjwing such spticc in 
front of the shore n ly i k, 
and g hy as will keep ships 
sailing on these lines frotn rocks and shallow u ater; and if they 
have within them 140° lo', then a vessel can reac h the pier¬ 
head b in any wind. But as the side r is open in strong sea 
gales, vessels are some times carried too far past the head />to 
turn into the harbour-inoiith A ; and the same haj^pens in gales 
out of the harbour-mouth A : vessels so driven aside arc forced 
upon the contigmnis rocks or sandy sliore, and are destroyed or 
much injured. So it has happened after an entrance of this 
kind has liecn tried to a large harbour, and where money could 
be obtained, tliat outworks have been erected on the exposed 
side c, which assimilate the princiide of this entrance, when so 
modified, very closely with that of the first kind of entrance. 

1 am, Sir, yours,. &c. 

,1. B. Lonc uiK i:. 



Article V. 

On. the OcoJogy of Devon and Cornivalh 
By the Bev. J. J. Conybeare, MGS. 

(To the Editor of the Anna/s of P/tilosophi/.) 

jMV: DEAR SIR, Jialh Kustoiiy P'ch,'2y 1S23. 

Tii E notice of such geological travellers as first visited Corn¬ 
wall and Devonshire was of course most strongly attracted by 
those which may be termed their metalliferous districts, and 
these still do and must always continue to present the most 
immediate and interesting objects of such research. Soon also 
the attention was directed to sucli points of the coast as arc 
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distinguished either by the magnificence of their scenery, or the 
extent of the sections and singularity clf the phenomena which 
they exhibit. Many and valuable as the contributions to the 
geological history of both counties have unquestionably been, 
yet our knowledge of their structure (especially in the case of 
such districts as do not fall under the above-mentioned heads) 
is by no means so perfect as to preclude even in a casual visitor 
the hope of adding somewhat of information to the present 
stock, it may be useful too to point out the deficiencies which 
yet remain to be supplied by those who have better opportunities 
and leisure. Such is the object of the following memoranda 
collected chiefly during the summers of 1809 and 1812, and 
partly verified in that of 1819. On many points they are of 
necessity very imperfect, and some parts of tne original manus¬ 
cript hav'e been omitted in consef[uencc of the same phenomena 
having been far more accurately and fully described in tlie essay • 
contributed by Mr. Sedgwick to the first part of the Cambridge 
l*Iiiloso])hical Transactions. What is retaincrl, I have arranged 
for convenience’sake geologically, rather (han (of)ographically ; 
and in this arrang'ement L venture to propose the follow'ing divi¬ 
sion of the principal rock masses as one which, if not strictly 
scientific, will yet, 1 think, 1)0 found useful for the purpose. 

J. Granite, including some porphyritic beds and mineral 
veins, and shorl rock. 

2. Metallil'erous, or, more strictly, cupriferous and stanniferous 
slate, including various porpliyritic and felspathic rocks (elvans), 
and occasionaily greenstone. This I will venture Ibr brevity’s 
sake to term the inf eriur alnle. 

3. Slate (which I sliall venture for the same reason to term 
superior), containing uo elvans, but abounding much more in 
greenstone, especially in its obscurer varieties, and in dark 
coloured limestones. Sparingly metalliferous, containing no tin, 
and more productive of lead than the inl’erior. Contains occa¬ 
sionally organic remains. 

4. Stratified rock, exhibiting the general cliaractcv of a con¬ 
glomerate or sandstone, alternating with tender shiti;, and o< ca- 
sionally associated with coralline or shelly limestone. Conlaijjs 
no metallic veins, and few if any rocks of the grc(?nstone 
species, d'his rock might, perhaps, be regarded as forming the 
upper portion of No. 3, and both would probably by most geolo¬ 
gists be termed greywackc. As any attempt at restricting that 
term might produce confusion, I shall vcntui’c for the present to 
term this (No. 4) sand slate.-^ 

■* Tt is,peril!ips, almost needless to remind those who are practised in geological research, 
that tlie division of slates here adopted is purely arliitrary, and, for convenience, as the 
inferior do in fact pass by so imperceptible a gradation into tlfc superior as to render it 
impossible to assign any determinate limits to each variety, liowcver an examination of 
points distant iuler xc may satisfy us of their diaracteristic diflerence. It appears to he 
pretty generally agreed that such a gradation is observable m most of our schistose 

von /9049 
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1. Granite .—The character of this rock is, so far as I am 
acquainted with it, rern^irkably uniform through the whole extent 
of its range. That of Waterloo Brit^e may serve as a specimen.* 
Near the points of junction with the incumbent slates, it occa¬ 
sionally becomes small grained, and of a redder hue, resembling 
the granite of veins. Examples may be found at a junction near 
Ivy Bridge, at Buckland on the Mooi*, above Belstone (near 
Okehampton), and near Bovey Tracey at the spot which produced 
the fine specimens of tourmaline and apatite. As noticed by 
Mr. Sedgwick in these cases, there appears to be a diminution, 
sometimes a total loss, of the mica. The predominant variety of 
granite contains also in many places patcnes of a smaller grain, 
generally of a form more or less spherical. These difier so much 
in their aspect from the genei*al mass, that, by a casual observer, 
they might be taken for imbedded portions of another rock ; a 
more accurate inspection will soon show that this is not the 
case, even in those instances in which (as near St. Just) the 
predominance of dark coloured mica or chlorite in these patches 
gives them much the aspect of a kind of gneiss. Other instances 
may be found near the Land’s End, near Moreton Hampsteatl, 
above Henoch, and on the road leading from Bovey Tracey to 
the depot of tourmalines, &c. already mentioned.i' 

I'he disintegration of granite in situ, as exhibited on a large 
scale at the porcelain clay pits in St. Stephen’s, and the open 
mine of Carglaise,;|; near St, Austel, has been often noticed. 
Another large tract of the same character will be found on Dart¬ 
moor, in the neighbourhood of a hamlet termed (from the nature 
of the soil thus protluced) Sandy l^ark. Other partial instances 
occur, and the granitic tors, the formation of which has been so 
ably illustrated by Dr. Macculloch, afford abundant proof that 
the action of the causes which produced this phenomenon h.as 
been at some time or other nearly inuversal.§ It has, 1 believe, 

• See Mr. Sedgwick’s paper (p. 10). It may here be noticed that the constituent 
minerals of granite arc seldom found in the west (as in many similar tracts) distinctly 
or separately crystalliacd. '£\\c '>mhcddrdaysUAs of felspar have been noticed by Mr. S. 
and others. 1 found it crystallized in rhombs in small cavities on St. Michael’s Mount, 
and in small rhombs and in larger crysOils of a more complicated form at tlie tourmaline 
pit near.Bovey Tracey. I have also from Cornwall, but without tlie exact locality, two 
specimens of perfectly crystallized mica, the one a rhomhoidal, the other an hexagonal 
tablet.’ Both are in a small grained reddish granite (possibly an clvan), the aspect of 
which does not resemble that of the specimens brought from Scilly by Mr. AJajendie. 
1 may add, that on St. jMichacl’s Mount, I observed in a highly felsp.itliic portion of 
Ute granite insulated crystals of felspar rendered as tender as the softest day by some 
process of decomposition which had not affected the imbedding mass, 

+ Mr. Sedgwick mentions the same phenomenon as observable near Castle Trereen 
(the IfOgging liuck) : to his remarks 1 would refer the student for much fuller inform¬ 
ation. 

t It is, perhaps, hardly worth while to state, that the finest poredain day which I 
obtained in Cornwall was from a vein in Carglaise. It occurretl in very small ij[uan- 
tities. 

^ Mr, Taylor (Report, p, I)^ affords an interesting illustration of one result of this 
process. “ if the ground, 80 fathoms south-east of Carn-brae, and at Wheal Druid, 
had not been penetrated by ,he mines, it is very possible Uiat the whole of it extending 
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been noticed, that these disintegrated tracts exhibit frequent 
patches of various dimensions retaining their original compact¬ 
ness. It would be a point of some gemogical interest to ascer¬ 
tain, as accurately as circuiftstanccs pewnit, the extent to which 
this disintegration actually obtains, and to enquire whether the 
tracts in question exhibit any phenomena which might guide our 
speculations as to its probalile cause. That that cause is not to 
be sought in the mere superficial action of weather and moisture, 
we may, I think, argue from the ^reat depth to which (as at 
Carglaise) the disintegration is found to extend. I have heard it 
suggested, that this state of granitic rocks is to be regarded 
ramer as the mode of their original formation than as the result 
of causes acting subsequently. This hypothesis, however, seems 
hardly reconcileable to the appearances presented by Carglaise. 
Some may, perhaps, incline to view the phenomenon as analogous 
to the disintegration which is known to obtain largely in crystal¬ 
line rocks forming acknowledged dykes,* and to these it may* 
appear to countenance the theory which attributes to granite an 
igneous origin. At all events, this sijecies of decomposition 
seems for the most part peculiar to rocks of a crystalline struc¬ 
ture. In some cases, if my observation be correct, the granite 
is traversed by porphyritic tlykes, or elvans, similar to those 
occurring in the slate. 1 noticed one (in company with Mr. 
Buckland) in 1812 on the summit of Kitt Hill, near Callington. 
In some cases too the saalbande, or wall of metalliferous veins 
traversing the granite, appears to be of this class. At Bean 
Mine, about one mile east of Roche, the surrounding connfn/ is 
granite of the usual aspect; while the walls of the tin lode wiiich 
are of considerable thickness have all the character of an civau 
dyke, the paste of which is chiefly quartzose with a mixture of 
mica, talcite, felspar much disintegrated, and crystallized shorl, 
the tin occurring in veins with shorl towards the centre of this 
elvan (the veins occasionally send out small lateral branches at 
various angles), the elvan itself is said to dip three feet in the 
fathom, and in its general character much resembles some of 
those found to the cast of St. Agnes. The same inclusion (if I 
may so term it) of a metallic vein by a rock differing from the 
surrounding granite I recollect to have noticed also tvt Mew- 
bridge, and in the Gweimap cluster. It would be desirable to 


to a much greater distance from the top of the hill, would have been taken to he granite, 
as iho surface hits every appearance of a growan soil inteniuxed with granite stones aiul 
rocks plentifully scattered about. The same has been ohservetl on the sides of Cam 
Marth and otlicr granite hills bordering on the Killas country.” We were assured that 
at Newbridge they had sunk above the granite country in a mass of granitic rubble with 
occasional blocks of killas intermixed to the depth of nearly yards, and abo/e the 
killas country in a rubble of that rock with a small admixture of killas to about half that 

^ See Mr. Hcnslow’s Account of Anglesca. (Cambridge Philosophical Transact 
tions, Part II.) 
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ascertain how far this is the case in veins which traverse 
granite. ,, 

At Kit Ilill above-mentioned, at Carglaise, and at some other 
places, we were assured by minefs apparently of competent 
information, that the granite did in some places overlie the 
killas. In these instances, it is possible that granitic dykes may 
have been mistaken for the central mass, or that our informants 
might have been misled by some of those deceptive appearances 
which are familiar to most geologists. Mr. Taylor, in his excel¬ 
lent Survey of the Mining District, mentions an analogous fact, 
and his observation is too important to be omitted. “ In Dol- 
coath and five other mines situate near the junction, the strata 
of granite and killas appear alternately overlying each other, the 
divisions between them being at various inclinations but sulU- 
cient information cannot be obtained to state w'ith accuracy the 
particulai’s.”'!'- 

On the subject of granitic veins, my memoranda aflbrd 
nothing which can add to the copious and mastei'ly observations 
o f Mr. Sedj ^'wick. 1 may mention, however, that the country 
near the junchons of Cam-brae, of Kit Hill, of the upper part of 
the river Okement, and of some other spots of the same cha¬ 
racter,;}: will afford the collector hand specimens -wcU calculated 
to illustrate on a small scale many of the jihenomena which pre¬ 
sent themselves so fully and magnificently at the cliffs of Tre- 
wavas and Polmear. 

It may here be noticed, that the mineral substances confined 
to the granite (or rather not yet discovered in the superincum¬ 
bent rocks also), are few in number. Apatite, piiiile, andalusite, 
and, I believe, uranite, at present complete the lisC 

Shorl Ruck .—This binary compound, too generally known to 
need any description here, is usually found on the confines of the 
granite in such large masses as to render us doubtful what name 
to assign to them. Indeed our geological guides have not as 
yet furnished us with a very definite or accurate terminology for 
the purpose. What one observer would describe as a large dyke 
or patch, another w’ould, perhaps, elevate to the dignity of a 
formation, lloche has been constantly noticed as presenting a 
magnilvcent display of this rock ; and Mr. Sedgwick mentions 
it as occurring in veins traversing the granite between Lemorna 
Cove and the Land’s End (p. If)). I have observed it on the 
large scale Ibrming the vvliole of' the tor named Cam Mewan, 


• Therefore, if there is any paralleUsiii in the stratification of the killas, the granite 
must be considered not as an alternation hut a vein. At Dolcoalh, the floor of granite 
is said to be nearly liorizontal ; most of the killas in the neighbourhood is, if I do not 
err, considerably inclined. (^Sec Tl’.uinas’s Ueport, p. ^4.) 

+ Mr. Sedgwick appeal's to have determined this point as far as our present mciins of 
examination permit. (1*. .‘J4.) 

t '\V"e obtained sonic higWy illustrative at Costellow’s Mine, near liociic. 
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near St. Austle, and of another tor (the name of which 1 have 
lost), overtopping the upper road, whi^h leads to Buckland on 
the Moor. If my memory does not fail me, I observed it on a 
scale equally large in more \han one other spot on the Cornish 
Downs, and on Dartmoor; but I either neglected to mark at the 
time, or have since mislaid the exact localities. 1 would venture 
to recommend to the examination of future tourists two points 
connected with this rock. 

1. Whether some other of the tors on the confines of i lie gra¬ 
nitic tracts (besides those specified) do not consist of shorl rock. 
From its external <ionfiguration and neighbourhood to the 
granite, it may be easily confounded with that rock until exa¬ 
mined more closely, 

2. Is it possible from the careful examination of the country 
surrounding Roche Rocks, to ascertain whether that remarkable 
eminence has been produced by the disintegration and washing, 
away of some less durable beds which once enveloped \\. t or 
whether it may lie regarded as an original inecptality of surface ?'^' 

Most of the varieties C)f ( xtcrnal a])))earancc priiduced in this 
voc.k by the dillerenl modes of aggregation, have lieen emuue- 
raled by Mr. Sedgwick (p, 18). 'fo his list, I am enabled to 
add, as N(js. 5 and (>, 

5. Altfmate layers generally of great tenuity, of very minulely 
granular (piart/, and sliorl, liaving -.ill the aspect of a. stratified 
mass. 

(). Real or pseudo breccia (’onsisting of small patches of 
compact shorl nnbetlded in quartz, or v/icc r:crsd of quartz imbed¬ 
ded in shorl. 


These varieties occur iu the neighbourhood of the crystalline 
and more predominant form. JVo. 5 appears to offer "another 
exeuiplication of a law, which I believe to obtain pretty gene¬ 
rally, “ tliat crystalline rocks when they occur in large masses 
arc most usually accompanied by schistose rocks composed of 
the same mineral ingredients iu a slate of greater vdternation,” 
'Fo the verification of this law, I would venture to solicit tlie 


attention of those who join a knowledge of mmeralogy and 
clie.mislry to that of geology. The establishment of its probabi¬ 
lity might lead to some important theoretical results*. Nor 
should I omit to mention, that the varieties of shorl rock fibove 


noticed arc peculiarly interesting from the examples which they 
afford, even in hand sf)eciracns, of the various phenomena of 
configuration incident to rocks of the schistose charaefer. The 
marked distinction of colour and aspc'ct t'xisting between tin; 
two constitueiits (tourmaline and quartz) render these very strik¬ 
ing and inlelligiblo. Even the very small collection which I 
possess myself, offers within the scale of a 'few inelies highly 
instructive examples of contortion, dislocation, crossing, and 


* I woultl suggest a like examination of two .singularly insulated masses of rock 
occupying opposite hides of u ravine near C.mitLford, known b)' the name ol die Ucvil'a 
Leap. 
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heaving of veins. Neither this, however, nor my observations, 
are sufficiently extensive to justify the theorizing, with any con¬ 
fidence, on the subject. As far as 1 can conjecture, the appear¬ 
ances ottered by my own specimens would be most readily 
accounted for by an hypothesis which should admit, 1. That the 
laminated arrangement of the rock is not in all cases the result 
of successive depositions. 2. That disturbances have taken 
])lace subsequently to the formation and contortion (if these 
be not synchronous) of the laminae. 3. That at the period of 
these disturbances, the degree of consolidation varied in ditferent 
portions of the mass. I would, however, conclude by strongly 
recommending this rock to the more accurate examination of 
future travellers; and am, dear Sir, very truly yours, 

J. J. CoNYBEAllE. 


Article VI. 

On llalclietinc. By the Rev. J. J. Conybeare, MGS. 

(To the Editor of the AnnaU of Philosophy.) 

IMY DEAR SIR, Bath Bantoti, Fvb. 10, 1823. 

I HASTEN to acknowledge that a perusal of Mr. Braude's 
elementary work on Chemistry (which has only of late fallen 
into my hands), has shown me that 1 have been anticipated by 
that gentleman in the examination of the mineral substance 
which I ventured to name hatchedne^ and which is cnumerate<l 
by him under the varieties of bitumen, as mineral ad ipod re. 
Mr. Braude’s work was published, I believe, early in 1821. My 
own experiments, made the autumn belbre, were transcribed for 
the Atinals in the January of that year. Strictly, therefore, I 
have to apologize to your readers only for the second of my 
communications (the short note appended to the examination of 
mumia), which an earlier perusal of Mr. Brande’s work would 
certainly have caused me to suppress. Allow me to express my 
satisfaction, that the examination of the substance in question 
has fallen into better hands than my own; and that ray opinion 
as to its specific difference from every other known variety of 
bitumen is corroborated by so competent an authority. With 
Mr. Brande’s permission, however, I would still contend for the 
superior propriety of the name hatchetine, both for the reason 
formerly assigned, and from the feeling that it is rather desirable 
to banish from our nomenclature all such si^ni/icant names as are 
not indicative of some actual property of the substance to which 
they are applied. 

Believe me, dear Sir, very truly yours, 

J. J. CONYJJEARE. 
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ANNUAL R1;,SULTS. 


J^aronieter. 

I Jidics. 

Highest observation, Feb. 27. Wind, NW. o0-700 

Lowest observation, Dec. 5. Var. and tempestuous 28’()50 

Range of the mercury. 2‘C50 

IMean annual barometrical pressure... 29*703 

Greatest range of the mercury in December. 2*f:)()() 

Least range of the mercury in June. 0 070 

Mean annual range of the mercury... 1-360 

Spaces described by the mercury. Ho-HOO 

Total number of changes in the year. 195-000 

Six*s Thermumelcr . 

Cre-citcst observation, June 5. WOnd, variable.8 i-()00° 

Least observation, Dec. 28. Wind, 8F. 25-000 

Range of the mercury in the thermometer. 59*000 

Mean .annual temperature. ..48*901 

Gve-atest range in June.... 42*000 

T.,east range in January and December. 20*000 

JNlean annual range.'. 29*000 

Winds. 

Days. 

North and E-ast. 55-000 

North-east -and South-east. 76-000 

South and West. 80-000 

South-west and North-west. 120*000 

Vari'dblc. 34*000 


Rain. 


IhcIjcj!. 

Greatest quantity in July. 6-000 

Least quantity in December. 1 -:i<S0 

Total amount for the year... 37*100 


Ohservniions. 

Pi •essurc .—The greatest range of the mercury, which is neaily 
that for the year, took place in December, and notwithst-anding 
the amount of rain, the spaces described in inclics, and tlie num¬ 
ber of changes in Hie direction of tlic column, are less than 
usual; w'hile the mean is higher than for sonic time past. 
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Temperatures. —^The mean temperature for the vcar just 
elapsed is 1° higher than that of the preening one. The months 
of April, May, August, September, and December, were consi¬ 
derably warmer in 1821 than the corresponding ones of last year; 
while the three first months, and June and July, are as much the 
reverse. The means of October and November in both periods 
are nearly alike. 

Rain.- —The amount of rain exceeds that of last year upwards 
of eight inches, and is the wettest we have had since 1810*. The 
greatest monthly quantity fell in July, attended on five succes* 
sive days with most tremendous thunder and lightning, 

1 am. Sir, your most obedient servant, 

Nev MaltOHy Feb. 6, 1823. J, StOCKTON. 


Article yill. 

On HannibaVs Passage through the Alps. 
By Thomas M'Keever, MD. 

(To the Editor of the Annals of Philosophy^ 


SIR, 

Hardly any passage in the writings of Livy has been more 
frequently the subject of comment than that in which Hannibal 
is stated, during his celebrated and interesting march through 
the Alps, to have effected the removal of a large cliff, which 
impeded the progress of his army, by means of the joint agency 
of lire and vinegar* 

As the particulars of this very remarkable event may have 
escaped the recollection of some of your readers, it may not be 
amiss to mentifui a few of the leading circumstances. Livy 
informs us that Hannibal having, after a series of the most 
frightful difficulties and dangers, reached the summit of the 
Alps, rested there two days, in order to recruit his exhausted 
troops : that he then commenced his descent, but had not'pro- 
ceeded far, when he came to a projecting cliff of great height, 
which completely obstructed his further progress. Having in 
vain searched for* a more convenient route, he at length deter¬ 
mined on levelling this formidable barrier, and for this purpose 
ordered a number of large trees to be felled, v\nd placed in a pile 
at its base : they were then set on fire, and in a short time (the 
wind proving favourable), so intense was the action of the heat, 
that the solid rock became as red as the blazing fuel with whch, 
it was surrounded. Hannibal now thought of applying a quan¬ 
tity of vinegar to its surface, which, it is asserted, had the effect 
of softening its substance, and in this way a’passage was spee- 
Neiv ISeries, vol. y. o 
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dily opened, by which his army with their elephants and baggage 
were enabled to proceed. 

Some writers nave contended that the action of the acid was 
the principal, if not the sole ageht in producing the effect here 
described; others suppose that the soiic rock was actually fused, 
by the intense action of the fire on its surface ; while another set 
of commentators, from the difficulties attendant on its explana¬ 
tion, consider the whole statement as an idle fabrication, for 
which the author had no foundation whatever. As, however, 
the entire process may, I conceive, be explained on plain and 
obvious principles, I can see no necessity for calling in question 
the accuracy of a writer, who “ for probity, candour, and impar¬ 
tiality, has been so much distinguished above every other histo¬ 
rian.” The difficulty of procuring in those wild x-etreats a suffi¬ 
cient number of trees for making a huge pile such as Livy 
describes, has been advanced as one of the principal objections 
to the statement of this historian. We are to consider, however, 
that although this objection might apply to the very summit of 
the Alps, where vegetation is nearly, if not altogether, sus¬ 
pended : it is by no means applicable to the sides or skirts of 
those mountains, which all travellers, and among the rest Poly¬ 
bius, agree in describing, as being in several places clothed with 
large woods. We are also to bear in mind, that the various 
passes through those sequestered regions, run, not aci'oss the 
ridges or summits of the mountains, as some have supposed, but 
that they are conducted through many defiles, and were pro¬ 
bably traced out by paths that have served from time immemorial, 
as means of communication between the fertile valleys that lie 
interspersed up and down the windings of this immense chaiix.’'" 
Now as it can be satisfactorily proved, from the testimony of tlxe 
two principal historians who have recorded this memorable 
march, that Hannibal never reached the very summit of those 
dreary solitudes, but that he merely ascended to the top of one 
of the lesser ridges, it is obvious that he could have had no diffi¬ 
culty in procuring any quantity of fuel that he nxight have 
required. In pi-oof that Hannibal never attained the summit of 
the Alps, it may be observed that Polybius and Livy, although 
they differ materially as to the route which the (Jarthaginian 
general took, agree in stating, that, having completed his 
ascent, he conducted his troops, exhausted and broken down 
with the innumerable hardships they had encountered, to a con¬ 
venient spot, where he pointed out to them the rich and fertile 

E lains of Italy as the reward of all their toils and privations;+ but 
ad Hannibal ascended to the upper range of the Alps, it is 
altogether impossible he could have indulged his army with such 
a cheering prospect; lesser mountains would have intercepted 
their view j and instead of smiling luxuriant plains, an immeasur- 

* See Eustace’s Classical Tour through Italy, vol. i. p. 12. 
i See llodk’s Rouxaa History, vol. ii, p. 126. 
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able expanse of desolation must have met the eye. Besides, it 
may be asked, is it at all probable that Hannibal, while travers¬ 
ing an unknown and savage region, where every object, clothed 
with the dread magnificence of heavlen, was calculated to 
excite feelings of astonishment and terror,* would attempt to 
deviate from the ordinary passes pointed out to him by expe¬ 
rienced guides: he must have felt convinced tliat inevitable 
destruction would be the consequence of such a rash unjustifiable 
proceeding. 

The improbability of Hannibal having at hand a sufliciency o£ 
vinegar to efiect the decomposition of the rock, has also been 
brought forward as an insurmountable objection to Livy's account 
of this achievement. Although I am fully satisfied that the 
action of the vinegar had no share whatever in accomplishing 
the destruction of the clitf, still I see no absurdity in supposing 
that a Carthaginian army should have been supplied with a con¬ 
siderable quantity of this liquid. Several historians inform us, 
that, from a very early period, vinegar and water constituted 
almost the sole driiik of the military during their long and 
fatiguing marches : tims Ciesar, on one octaisiou, while conduct¬ 
ing his troops through the Alps for the purpose of encountering 
a liranch of Ponmey’s army, then in Spain, under the command 
of AlVanius and Petieius, is described as having supported them 
for several days, principally by means of this simple beverage; 
and Ch'evier, in his History of the Roman Emperors, tells us, 

that the Emperor Severus had altogether proscribed the use 
of wiiK', which had for some time crept in among his soldiers, 
and reduced them to vinegar and w ater, which formed the com¬ 
mon drink of the military in ancient times.’ 

Having thus briefly stated such arguments as have occurred 
to me in snjiport \>f the credibility of Livy’s statement, I proceed 
to explain in what manner I conceive this important undertaking 
to have been accoin])lishcd. 

Water, it is well known, will insinuate itself into the minute 
pores and crevices of the most solid bodies, and being expanded 
by variations of temperature, is capable either of rending them 
asunder, or of detaching portions from their surface. Expansion, 
as is well know n, may take place in this liquid from two opposite 
causes, an increase or a diminution of temperature ; that very 
remarkable enlargement of volume which water undergoes during 
congelation, is capable of producing very powerful tdfecis, and 
enables us to explain a number of interesting phenomena. The 

* Nullum ver uscj[U{imi nulliiiut* justatis honore^ ; 

Sol jugis habitat tliris, setlestiua tuetur 
Pcrpctvius defovttils liyems ; ilia undique imhts 
Hue atras agit ct mixtos cum grandine uimbus. 

.lamcuncti Hatus, ^eniiqne furemia regna 
Alpiua posuere dunio, caligal in altis 
Obtutus saxis, abeiuitqiiu in nubila monies. 

• tSil. Ital. lib. ft.) 
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Florentine academicians were enabled to burst a brass ^lobe, the 
cavity of which was an inch in diameter, by means of this expan¬ 
sive power, and calculating from the tenacity of brass, anc the 
thickness of the sides of the globe, this must have required a 
force exceeding 27,720 pounds.* Vast masses of rock are from 
this cause frequently detached from the cliffs, and precipitated 
with great velocity into the adjoining valleys. The rending of 
trees in northern latitudes during the winter months, the bursting 
of water pipes, the raising of pavements, the increased fertility 
of the soil after frost (owing to the facility with which the deli¬ 
cate fibres of the roots of plants are enabled to extend them¬ 
selves), may all be referred to the same principle. The expan¬ 
sion which water undergoes at elevated temperatures is, however, 
still more considerable, and is capable of producing the most 
astonishing effects. When heated to 212" of Fahrenheit, at 
the mean pressure of the atmosphere, it becomes converted into 
steam, an elastic substance, the bulk of which, even at that tem¬ 
perature, is about 1800 times that of the water from which it 
originated. When heated beyond this point, vapour is expansi¬ 
ble to a wonderful degree. Count Rumford ascertained by 
incontrovertible experiments, that its elasticity became doubled 
by every addition of temperature, equal to 30" of Fahrenheit’s 
scale. With the heat of 212 + 30 = 242, its elasticity he found 
equal to the pressure of two atmospheres; at the temperature of 
242 4- 30 = 272, it will be equal to four atmospheres, and so 
on.^* When suddenly generated, this pow'erful agent is capable 
of producing the most violent, and at times the most destructive 
effects. Thus instanceshave occurred, where, in consequence 
of a person carelessly spitting into a copper foundry, the entire 
building has been destroyed, and even when the moulds contain 
the slightest moisture, the melted metal is driven back with a 
loud report, and is violently dispersed in .every direction. A 
drop of w ater also by falling into a vessel of boiling linseed oil, 
where it became instantly converted into vapour, has been known 
to produce the most violent explosions. On this principle then, 
namely, that of sudden expansion, I conceive the whole process 
admits of explanation. The minute, but numerously interspersed 
globules of water, which had for ages been percolating through 
the pores and fissures of the rock, undergoing, by the application 
of a large fire to its base, a sudden enlargement of volume in a 
short time acquired such a degree of expansive energy as to burst 
asunder the strong confines by which they had so long been 
surrounded. Now were Hannibal, while the fire was imparting 


See Murray’s Chemistry, vol. i. p. 250. 

-f- The elastic force of steam does not increase in quite so rapid a progression as Count 
Rumford aflinns ; according to the late experiments of Dr. Ure, it is equal only to 5.i‘0 
inches of mercury at 242*^, and to about b9 only at 272®.—(See Philosophical Trans¬ 
actions, 1818, or Annals,yo\. xiii. p. 215.)— Edit, 

$ See Black's Lectures, vol, i. 
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this energetic influence to the particles of confined moisture, to 
apply a quantity of vinegar to the surface of the rock, there 
would surely be nothing unqatural in his attributing at least a 
part of the effect to the liquid he employed, particularly when 
we take into account the very low state of chemical knowledge, 
in those early ages, even among men of science. 

A phenomenon of annual occurrence in the Polar Seas, bears, 
I conceive, considerable analogy to the point we have been dis¬ 
cussing, and appears to me to confirm the explanation 1 have 
ventured to advance; I allude to the frequent disruptions, or 
icequakes, as they are termed, which take place among the ice¬ 
bergs, on the return of the summer season. In those remote 
latitudes, as soon as the long and dreary winter has passed away, 
the hot weather sets in with unusual rapidity, in consequence of 
which the numerous globules of air, that had been incased in 
those vast accumulations, soon begin to expand,* and struggling, 
as it were, for liberty, in a short time acquire such irrcsistibfe 
force as to occasion the disseveration of the mountain. In this 
way large masses separate, and are precipitated into the ocean 
w'ith a tremendous noise, not unlike that of a distant peal of 
thunder. Volcanic eruptions, explosions in coal mines, and 
several other phenomena, together with the common operation 
of blasting, might likewise be adduced to prove the wonderful 
power possessed by clastic fluids, whether in the form of vapour, 
or of gas, when exposed to high temperature ; but to enlarge 
upon a principle now so well understood, and so extensivmy 
applied, appears altogether unnecessary. 


Article IX. 

On the Presence of Oil in the Serum of the Plood. 

By Thomas Stewart Traill, JVlD. 

(To the Editor of the Annals of Philosophi/.) 

DEAR SIR, Liverjuti)!, Ilot/ul 10, 1S93. 

Upwards of two years ago, I detectetl the presence of a 
consideiuble {iroportion of oil in the serum of the blood of a man 
labouring under internal inflammation ; and a second attack of 
decided hepatitis in the scime individual affordoil me another 
opportunity of verifying the observation in the spring of 18‘J1. 
These facts were communicated to the public in the I7th volume 
of the Edinburgh Medical and Surgical Journal. In both 
instances, the singularly white colour of the serum induced the 


* Sec Leslie on Jleat and Moisture, 
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cliemical examination; and a similar appearance having recently 
occurred in a case under the care of my friend Dr. McCartney, 
of this place, he sent to me a portion of the serum, which yielded 
on analysis a still larger proportion of oil than had been obtained 
in the former instances. l)r. M'CMrtney’s patient is a stout 
young man, who was attacked by acute hepatitis. 

Jixamination of the Seram. 

Tliis serum separated spontaneously from the crassamentum; 
but in appearance, it strikingly resembled that described in the 
Journal aoove-mentioned. Its colour is a fine yellowish-white ; 
its consistence (in this cold weather) is that of very thick, rich, 
cream; but it becomes more fluid by a gentle heat. It did not 
make any deposit, on being left at rest for several weeks. 
Indeed serum of this sort seems little disposed to spontaneous 
change ; for some which has been two years in my possession 
still retains its colour ; and though it has a putrid smell, it exhi¬ 
bits visible signs of decomposition only by a very slight separa¬ 
tion of nearly colourless water, from a coagulum resembling new 
cheese. 

The specific gravity of the serum now under consideration 
= 1*0187, which nearly agrees with that last examined, though 
it be somewhat less than that of the first. 

One hundred grains of the serum were slowly evaporated by a 
moderate temperature. The residue, when the watery part was 
wholly dissipated, = 21*1 grs. A yellowish transparent oil was 
observed to flow beneath the solid residue, when the glass cap¬ 
sule was heated; but it became solid, and of a greyish-white 
colour, at the ordinary temperature of my apartment. The oil 
was taken up, while fluid, by bibulous paper, which had been 
previously weighed with due attention to ensure uniformity in 
the state of its hygroiuetric moisture. A portion of the paper 
WHS deeply stained with the oil, and fresh portions were employed 
until the broken coagulum no longer soiled the paper. The 
weight gained by the paper = 4*5 grains. 

Tlie albumen was soaked for six hours in distilled water, and 
well washed on a filter. 'I'he dried albumen = 15*7 grains. 
The washings w’ere evaporated, and saline matter, consisting 
chiefty of muriates and lactates, were obtained, amounting to 
0*9 gr. of which l)'7 appeared to be of the former. 

From these results, we may state the constituents of this 
rcmuikable fluid to be : 

Water. . 

Albuiiien 
Oil . ... 

Salts . . 

100-0 


= 78-9 
= lo 7 

= 0-9 
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The peculiarities of this serum consist in its containing oil, 
which exists in the form of an emulsion, and in this case amounts 
to 44 ^ per cent.; in its having about double the usual quantity of 
albumen assigned to the serftm of blood.by the experiments of 
Benselius and others ; and in its diminished proportion of saline 
ingredients. It is worthy of remark, that these peculiarities in 
the three cases were connected with inflamraatoiy disease ; and 
in the two last were accompanied by decided inflammation of 
the liver. I have had an opportunity of examining the blood of 
one of the patients when he was in health, and found nothing 
peculiar in it. I may also state, that I examined some time ago 
a serum which resembled, in colour and consistence, thin water^ 
^ruel; but in this I could detect no oil; and it seemed to owe 
Its peculiarities to an excess of albumen. 

I am, respectfully yours, 

Thomas Stewart Traill. 


Article X. 

On the Alloys of Steel, By J. Stodart, Esq. FRS. and Mr. 

M. Faraday, Chemical Assistant in the Royal Institution.* 

The alloys of steel made on a small scale in the laboratory of 
the Royal Institution proving to be good, and the experiments 
having excited a very considerable degree of interest both at 
home and abroad, gave encouragement to attempt the work on a 
more extended scale, and we have now the pleasure of stating, 
that alloys similar to those made in the Royal Institution, have 
been made for the purpose of manufacture ; and that they prove 
to be, in point of excellence, in every respect equal, if not supe¬ 
rior, to the smaller productions of the laboratory. Previous, 
however, to extending the work, the former experiments were 
carefully repeated, and to the results were added some new 
combinations, namely, steel with palladium, steel with ijfidium 
and osmium, and latterly, steel with chromium. In this last 
series of experiments, we were particularly fortunate, having, by 
practice, acquired considerable address in the management of 
the furnaces, and succeeded in procuring the best fuel for the 
purpose. Notwithstanding the many advantages met with in 
the laboratory of the Royal Institution, the experiments were 
frequently rendered tedious from causes often unexpected, and 
sometimes difficult to overcome; among these, the failure of 
crucibles was, perhaps, the most perplexing. We have never 

* From the Philosophical Tramac* ions for 1^3. Part II. 
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yet found a crucible capable of bearing the high degree of tem¬ 
perature required to produce the perfect reduction of titanium ; 
mdeed we are rather’^disposed to question whether this metal 
has ever been so reduced: our furnaces are equal* (if any are) to 
produce this effect, but hitherto we have failed in procuring a 
crucible. 

The metals that form the most valuable alloys with steel are 
silver, platina, rhodium, iridium, and osmium, and palladium; 
all of these have now been made in the large way, except indeed 
the last named. Palladium has, for very obvious reasons, been 
used but sparingly; four pounds of steel with 1-lOOth part of 
palladium, has, however, been fused at once, and the compound 
18 truly valuable, more especially for making instruments that 
require perfect smoothness of edge. 

We are happy to acknowledge the obligations due from us to 
Dr. Wollaston, whose assistance w'^e experienced in every stage 
of our progress, and by whom we were furnished with all the 
scarce and valuable metals ; and that with a liberality which 
enabled us to transfer our operations from the laboratory of the 
chemist, to the furnace of the maker of cast steel. 

In making the alloys on a large scale, we were under the 
necessity ot removing our operations from London to a steel 
furnace at Sheffield ; and being prevented by other avocations 
from giving personal attendance, the superintendence of the 
work was consequently intrusted to an intelligent and confiden¬ 
tial agent. To him the steel, together with the alloying metals 
in the exact proportion, and in the most favourable state for the 
purpose, was forwarded, with instructions to sec the w’hole of 
the metals, and nothing else, packed into the crucible, and 
placed in the furnace, to attend to it while there, and to suder it 
to remain for some considerable time in a sta'te of thin fusion, 
previous to its being poured out into the mould. The cast ingot 
was next, under the same superintendence, taken to the tilting 
mill, where it was forged into bars of a convenient size, at a 
temperature not higher than just to render the metal sufficiently 
maireable under the tilt hammer. When returned to us, it was 
subjected to examination both mechanical and chemical, as well 
as compared with the similar products of the laboratory. From 
the external appearance, as well as from the texture of the part 
when broken by the blow of the hammer, we were able to form a 
tolerably correct judgment as toiits general merits ; the hardness, 
toughness> and otlier properties, were further proved by severe 
trials, after being fashioned into some instrument, or tool, and 
properly hardenedand tempered. 

It would prove tedious to enter i'lto a detail of experiments 
made in the Royal Institution; a brief notice of them will at 
present be sufficient. After making imitations of various speci- 

* We have aucceeded in fusii’g in these furnaces rhodium, and also, thowgli iniper- 
ftctly, platina in crucibles. 
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mens of meteoric iron by fusing together pure' iron and niokel, in 
proportions of 3 to 10 per cent, we attempted making an alloy of 
steel with silver, but failed, /)wing to a* superabundance of the 
latter metal; it was found, after very many trials, that only the 
l-500th part of silver would combine with steel, and when more 
was used, a part of the silver was found in the form of metallic 
dew lining the top and sides of the crucible; the fused button 
itself was a mere mechanical mixture of the two metals, globules 
of silver being pressed out of the mass by contraction in cooling, 
and more of these globules being forced out by the hammer m 
forging; and further, when the forged piece was examined, by 
dissecting it with diluted sulphuric acid, threads or fibres of 
silver were seen mixed with the steel, having something of the 
appearance of steel and platina \vhen united by welding; but 
when the proportion of silver was only l-/j00th part, neither dew, 
globules, nor fibres, appeared, the metals being in a state of • 
perfect chemical combination, and the silver could only be 
detected by a delicate chemical test. 

With platina and rhodium, steel combines in every proportion; 
and this appears also to be the case with iridium and osmium : 
from 1 to 80 per cent, of platina was perfectly combined with 
steel, in buttons of from f)0() to 2000 grains. With rhodium, 
from 1 to 50 per cent, was successfully used. Kqual parts by 
weight of steel and rhodium gave a button, which, when polishea, 
exhibited a surface of the most exquisite beauty: the colour of 
this specimen is the finest imaginable for a metallic mirror, nor 
does it tarnish by long exposure to the atmosphere : the specific 
gravity of this beautiful compound is 9*176. The same propor¬ 
tion of steel and platina gave a good button, but a surface highly 
crystalline renders it altogetlier unfit for a mirror. In the labo¬ 
ratory, we ascertained that, with the exception of silver, the best 
proportion of the alloying metal, when the object in view was 
the improvement of edge tools, was about l-lOUth part, and in 
this proportion they have been used in th(^ large way. It may 
be right to notice, that in fusing the metals in the laboratory no 
rtux whatever was used, nor did the use of any ever appear to be 
required. 

Silver being comparatively of little value with some ofth^alloy- 
ing metals, we were disposed to make trial with it as the firstexpe- 
l imentin the large way: 8 lbs. of very good Indian steel was sent to 
our agent, and with it l-500th part of pure silver: a part of this was 
lost owing to a defect in the mould; a sufficient quantity was, 
however, saved, to satisfy us as to the success of the experiment. 
This, when returned, had the most lavourable appearance both 
as to surface and fracture ; it was harder than the oest cast steel, 
or even than the Indian wootz, with no disposition whatever to 
crack, either under the hammer, or in hardening. Some articles 
for various uses have been made from this alloy; they prove to 
he of a very superior quality ; its application will probably be 
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extended not only to the manufacture of cutlery, but also to 
various descriptions of tools; the trifling addition of price can¬ 
not operate against ilS very general introduction. The silver 
alloy may be advantageously used‘'for almost every purpose for 
which good steel is required. 

Our next experiment made in the large way was with steel and 
platina : 10 lbs. of the same steel, with 1-lOOth part of platina, 
the latter in the state produced by heating the ammonia muriate 
in a crucible to redness, was forwarded to our agent, with 
instructions to treat this in the same way as the last named 
metals. The whole of this was returned in bars remarkable for 
smoothness of surface and beauty of fracture. Our own obser¬ 
vation, as well as that of the workmen employed to make from 
it various articles of cutlery, was, that this alloy, though not so 
hard as the former, had considerably more toughness : this pro¬ 
perty will render it valuable for every purpose where tenacity, as 
well as hardness, is required ; neither will the expense of platina 
exclude it from a pretty general application in the arts; its 
excellence will much more than repay the extra cost. 

The alloys of steel with rhodium have also been made in the 
large way, and are, perhaps, the most valuable of ail; but these, 
however desirable, can never, owing to the scarcity of the 
metal, be brought into very general use. The compound of 
steel, iridium, and osmium, made in the large way, is also of 
great value ; but the same cause, namely, the scarcity and dilfi- 
culty of procuring the metals, will operate against its very general 
introduction. A sufficient cjuantity of these metals may, perhaps, 
be obtained to combine with steel for the purpose of making 
some delicate instruments, and also as an article of luxury, when 
manufactured into razors. In the mean time, we have been 
enabled, repeatedly, to make all these alloys (that with palladium 
excepted), in masses of from 8 to 20 lbs. each; with such libe¬ 
rality were we furnished with the metals from the source already 
named. 

A point of great importance in experiments of this kind was 
to ascertain whether the products obtained were exactly such as 
w'e wished to produce. For this purpose, a part of each product 
was analysed, and iu some cases the quantity ascertained ; but 
it was not considered necessary in every case to verify the quan¬ 
tity by analysis, because, in all the experiments made in the 
laboratory, the button produced after fusion was weighed, and 
if it fell short of the weight of both metals put into the crucible, 
it was rejected as imperfect, and i>ut aside. When the button 
gave the weight, and on analysis gave proofs of containing the 
metal put in to form the alloy, and also on being forged into a 
bar and acted on by acids, presented an uniform surface, we 
considered the evidence of its composition as sufficiently satis¬ 
factory. The processes of analysis, though simple, we shall 
briefly state; the inibrmatioii may be desirable to others who 
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may be engaged on similar experiments; and further, may enable 
every one to detect any attempt at imposhion. It would be very 
desirable at present to possess a test as simple, by which we 
could distinguish the wootz, or steel df India, from that of 
Jiurope; but this, unfortunately, requires a much more difficult 
process of analysis. 

To ascertain if platina is in combination with steel, a small 
portion of the metal, or some filings taken from the bar, is to be 
put into dilute sulphuric acid ; there will be rapid action ; the 
iron will be dissolved, and a black sediment left, which will 
contain carbon, hydrogen, iron, and platina ; the carbon and 
hydrogen are to be burnt off, the small portion of iron separated 
by muriatic acid, and the residuum dissolved in a drop or two of 
nitro-muriatic acid. If a piece of glass be moistened with this 
solution, and then heated by a spirit-lamp and the blowpipe, 
the platina is reduced, and forms a metallic coating on the 
glass. 

In analysing the alloy of steel and silver, it is to be acted on 
by dilute sulphuric acid, and the powder boiled in the acid; 
the silver will remain in such a minute state of division, that it 
will require some time to deposit. The powder is then to be 
boiled in a small portion of strong muriatic acid;^ this will 
dissolve the iron and silver, and the latter will fall down as a 
chloride of silver on dilution with water ; or the powder may be 
dissolved in pure nitric acid, and tested by muriatic acid vind 
ammonia. 

The alloy of .steel and palladium, acted on by dilute sulphuric 
acid, and boiled in that acid, left a powder which, when the 
charcoal was burnt from it, and the iron partly separated by 
cold muriatic acid, gave on solution in hot muriatic acid, or in 
nitro-muriatic acid, a muriate of palladiuui; the solution, when 
precipitated by prussiate of mercury, gave prussiute of palla¬ 
dium; and a glass plate moistened with it and heated to redness, 
became coated with metallic palladium. 

The residuum of the rhodium alloy obtained by boiling in 
diluted sulphuric acid, had the combustible matter burnt off, and 
the powder digested in hot muriatic acid : this removed the iron; 
and by long digestion in nitro-muriatic acid, a muriate of rho¬ 
dium was formed, distinguishable by its colour, and by.the 
triple salt it formed with muriate of soda. 

To analyze the compound of steel with iridium aiid osmium, 
the alloy should be acted on by dilute sulphuric acid, and the 
residuum hailed in the acid ; the powder left is to be collected 
and heated with caustic soda in a silver crucible to dull redness 
for a quarter of an hour, the whole to bo mixed with W'ater, and 
havin«g had excess of sulphuric acid added, it is to be distilled, 

♦ it is a generally reecivisl o]>inion, tlmt muriatic aciil cloes^ not act on 

silver, yet that is not the case; pure muriatic acid dissolves a small portion of silver 
very readily. 
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and that which passes over condensed in a flask ; it will be a 
solution of oxide of osmium, will have the peculiar smell belong¬ 
ing to that substance, and will give a blue precipitate with tinc¬ 
ture of galls. The porfion in the retort being t-ien poured out, 
the insoluble part is to be washed in repeated portions of water, 
and then being first slightly acted on by muriatic acid to remove 
the iron,' is to be treated with nitro-muriatic acid, which will 
give a muriate of iridium. 

In these analyses, an experinced eye will frequently perceive, 
on the first action of the acid, the presence of the alloying metal. 
When this is platina, gold, or silver, a film of the metal is 
quickly formed on the surface of the acid. 

Of alloys of platina, palladium, rhodium, and iridium and 
osmium, a ready test is offered when the point is not to ascer¬ 
tain what the metal is, but merely whether it be present or not. 
For this purpose we have only to compare the action of the same 
acid on the alloy and on a piece of steel; the increased action 
on the alloy immediately indicates the presence of the metal; 
and by the difference of action, which on experience is found to 
be produced with the different metals, a judgment may be formed 
even of the particular one present. 

The order in which the different alloys stand with regard to 
this action is as follows : steel, cromium alloy, silver alloy, gold 
alloy, nickel alloy, rhodium alloy, iridium and osmium alloy, 
palladium alloy, platina alloy. With similar acid, the action on 
the pure steel was scarcely perceptible : the silver alloy gave 
very little gas, nor was the gold much acted on. All the others 
gave gas copiously, but the platina alloy in most abundance. 

In connection with the analysis of these alloys, there are some 
very interesting facts to be observed during the action of acids 
on them, and, perhaps, none of these are more striking than 
those last referred to. When the alloys are immersed in diluted 
acid, the peculiar properties which some of them exhibit, not 
only mark and distinguish them from common steel, and from 
each other, but also give rise to some considerations on the 
state of particles of matter of different kinds when in intimate 
mixture or in combination, which may lead to clearer and more 
perfect ideas on this subject. 

If two pieces, one of steel, and one steel alloyed with platina, 
be immersed in weak sulphuric acid, the alloy will be imme¬ 
diately acted on with great rapidity and the evolution of much 
gas, and will shortly be dissolved, while the steel will be 
scarcely ‘at all affected. In this case, it is hardly possible to 
compare the strength of the two actions. If the gas be collected 
from the alloy and from the steel for equal intervals of time, the 
first portions will surpass the second some hundreds of times. 

A very small quantity of platina alloyed with steel confers this 
property on it: increased the action considerably; with 

jw Tv-u was * powerful; with 10 per cent of platina it 
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acted, but not with much power; with 60 per cent, the action 
was not morp than with steel alone ; and an alloy of 90 platina 
with 20 steel was not affected by the aciiJ. 

The action of other acids 6n these alleys is similar to that of 
sulphuric acid, and is such as would be anticipated: dilute 
muriatic acid, phosphoric acid, and even oxalic acid, acted on 
the platina. alloy witn the liberation of more gas than from zinc; 
and tartaric acid and acetic acid rapidly dissolved it. In this 
way chalybeate solutions, containing small portions of protoxide 
of iron, may be readily obtained. 

The cause of the increased action of acids on this and similar 
alloys, is, as the President of this Society suggested to us, proba* 
bly electrical. It may be considered as occasioned by the 
alloying metal existing in such a state in the mass, that its par¬ 
ticles form voltaic combinations with the particles of steel, either 
directly, or by producing a definite alloy, which is diffused 
through the rest of the steel; in which case the whole mass 
would be a series of such voltaic combinations; or it may be 
occasioned by the liberation, on the first action of the acici, of 
particles which, if not pure platina, contain, as has been shown, 
a very large proportion of that metal, and which, being in close 
contact with the rest of the mass, form voltaic combinations 
with it in a very active state; or, in the third place, it may result 
from the iron being mechanically divided by the platina, so that 
its particles are more readily attacked by the acid, analogous to 
the case of protosulphuret of iron. 

Although we have not been able to prove by such experiments, 
as may be considered strictly decisive, to which of these causes 
the action is owing, or how much is due to any of them, yet we 
do not hesitate to consider the second as almost entirely, if not 
quite, the one that is active. The reasons which induce us to 
suppose this to be the true cause of the action, rather than any 
peculiar and [)revious arrangement of the particles of steel and 
platina, or than the state of division of the steel, are, that the 
two metals combine in every proportion we have tried, and do 
not, in any case, exhibit evidences of a separation between 
them, like those, for instance, which steel and silver exhibit; 
that when, instead of an acid, weaker agents are used, thp alloy 
does not seem to act with them as if it was a series of infinitely 
minute voltaic combinations of steel and platina, but exactly as 
steel alone would do ; that the mass does not render platina wire 
more negative than steel, as it probably in the third case would 
do; that it does not rust more rapidly in a damp atmosphere ; 
and that when placed in saline solutions, as muriate of soda. See, 
there is no action takes place between them. In such cases it 
acts just like steel; and no agent that we have as yet ti ied, has 
produced voltaic action that was not first able to set a portion of 
the platina free by dissolving out the iron. 

Other interesting phenomena exhibited by the action of. acid 
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on these steels, are the differences produced when they are hard 
and when soft Mr. Daniel, in his interesting paper on the 
mechanical structure Cifiron, published in the Journal of Science, 
has remarked, that pieces of nard ‘and soft steel being placed in 
muriatic acid, the first required five fold the time of the latter to 
saturate the acid ; and that when its surface was examined, it 
was covered with small cavities like worm-eaten wood, and was 
compact and not at all striated, and that the latter presented a 
fibrous and wavy texture. 

The properties of the platina alloy have enabled us to observe 
other differences "between hard and soft steel equally striking. 
When two portions of the platina alloy, one hard and one soft, 
are put into the same diluted sulphuric acid, and suffered to 
remain for a few hours, then taken out and examined, the hard 
piece presents a covering of a metallic black carbonaceous pow¬ 
der, and the surface is generally slightly fibrous, but the soft 
piece, on examination, is found to be covered with a thick coat 
of grey metallic plumbaginous matter, soft to the touch, and 
which may be cut with a knife, and its quantity seven or eight 
times that of the powder on the hard piece : it does not appear 
as if it contained any free charcoal, but considerably resembles 
the plumbaginous powder Mr. Daniel describes as obtained by 
the action of acid on cast iron. 

The same difference is observed if pure steel be used, but it 
is not so striking; because, being much less rapidly attacked by 
the acid, it has to remain longer in it, and the powder produced 
is still further acted on. 

The powder procured from the soft steel or alloy in these 
experiments, wdien it has not remained long in the acid, exactly 
resembles finely divided plumbago, and appears to be a carburet 
of iron, and probably of the alloying metal also. It is not acted 
on by water, but in the air the iron oxidates and discolours the 
substance. When it remains long in the acid, or is boiled in it, 
it is reduced to the same state as the powder from the hard steel 
or alloy. 

When any of these residua are boiled in diluted sulpburu^ 
or muriatic acid, protoxide of iron is dissolved, and a black 
powdpr remains unalterable by the further action of the acid ; it 
IS apparently in greater quantity from the alloys than from pure 
steel, and wlieu washed, dried, and heated to 300° or 400° in the 
air, burns like pyrophorus, with much fume; or if lighted, burns 
like bitumen, and with a bright flame ; the residuum is protoxide 
of iron, and the alloying metal. Hence, during the action of 
the acid on the steel, a portion of hydrogen enters into combina¬ 
tion with part of the metal and the charcoal, and forms an inflam¬ 
mable compound not acted upon by the acid. 

Some striking effects are produced by the action of nitric acid 
on these powders. If that from pure steel be taken, it is 
entirely dissolved; and such is also the case if the powder be 
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taken fi-om an alloy, the metal of which is soluble in nitric 
acid; but if the powder is from an alloy, the metal of which 
IS not soluble in nitric acid, then a ^black residuum is left 
not touched by the acid ; and which, when washed and carefully 
dried, is found, when heated, to be deflagrating; and with 
some of the metals, when carefully prepared, strongly ex¬ 
plosive. 

The fulminating preparation obtained from the platina alloy, 
when dissolved in nitromuriatic acid, gave a solution containing 
much platina, and very little iron. When a little of it was wrap¬ 
ped in foil and heated, it exploded with muqh force, tearing open 
the foil, and evolving a faint light. When dropped on the sur¬ 
face of heated mercury, it exploded readily at 400° of Fahren¬ 
heit, but with difficulty at 370®. When its temperature was 
raised slowly, it did not explode, but was decomposed quietly. 
When detonated in the bottom of a hot glass tube, much water 
and fume were given ofl‘, and the residuum collected was metal¬ 
lic platina with a very little iron and charcoal. We are uncer¬ 
tain iiow far this preparation resembles the fuhninaling platina of 
Mr. Edmund Davy. 

In these alloys of steel the differences of specific gravity are 
not great, and may probably be in part referred to the denser 
state of the metals from more or less hammering; at the same 
time it may be observed, that they are nearly in the order of the 
specific gravities of the respective alloying metals. 

The alloys of steel with gold, tin, copper, and chromium, we 
have not attempted in the large way. in the laboratory, steel 
and gold were combined in various proportions; none of the 
results wore so promising as the alloys already named, nor did 
either tin or copper, as far as we could judge, at all improve 
steel. With titanium we failed, owing to the imperfection of 
crucibles. In one instance, in which the fused button gave a 
fine damask surface, we were disposed to attribute the appear¬ 
ance to the presence of titanium ; but in this we were mistaken; 
the fact was, we hud unintentionally made wootz. The button, 
by analysis, gave a little silex and alumine, but not an atom of 
titanium ; inenachanite, in a particular state of preparation, was 
used : this might possibly contain the earths or their bagis, or 
they may have formed a part of the crucible. 

M. Berthier, who first made the alloy of steel and chromium,* 
speaks very favourably of it. We have made only two experi¬ 
ments : 1600 grains of steel, with 16 of pure chrome, were 
packed into one of the best crucibles, and placed in an excellent 
blast furnace : the metals were fused, and kept in that state for 
some time. The fused button proved good and forged well: 
although hard, it show'ed no disposition to crack. The surface 
being brightened, and slightly acted on by dilute sulphuric acid. 


* Annalcs de Cliimie, xvii. 55. 
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exhibited a crystalline appearance; the crystals, being elongated 
by forging, and the surmce again polished, gave, by dilute acid, 
a very beautiful dama^. Again, 1600 grains of steel with 48 
of pure chrome were fused : this c. gave a button considerably 
harder than the former. This too was as malleable as pure iron, 
and also gave a very fine damask. Here a phenomenon rather 
curious was observed: the damask was removed by polishing, 
and restored by heat without the use of any acid. The damasked 
surface, now coloured by oxidation, had a very novel appearance: 
the beauty was heightened by heating the metal in a way to 
exhibit all the colours caused by oxidation, from pale-straw to 
blue, or from about 430° to 600° of Fahr. The blade of a sabre, 
or some such instrument, made from this alloy, and treated in 
this way, would assuredly be beautiful, whatever its other pro¬ 
perties might be ; for of the value of the chrome alloy for edge 
tools we are not prepared to speak, not having made trial of its 
cutting powers. The sabre blade, thus coloured, would amount 
to a proof of its being well tempered; the blue back would indi¬ 
cate the temper of a watch spring; while the straw colour 
towards the edge would announce the requisite degree of hard¬ 
ness. It is confessed, that the operation of tempering any 
blade of considerable length in this way, would be attended with 
some difficulty. 

In the account now given of the different alloys, only one 
triple compound is noticed; namely, steel, iridium, and osmium; 
but this part of the subject certainly merits further investiga¬ 
tion, offering a wide and interesting field of research. Some 
attempts to form other combinations of this description proved 
encouraging, but we were prevented, lit the time, by various 
other avocations, from bestowing on them that attention and 
labour they seemed so well to deserve.'^ • 

It is a curious fact, that when pure iro.n is substituted for 
steel, the alloys so formed are much less subject to oxidation. 
Three per cent, of iridium and osmium fused with some pure 
iron, gave a button, which, when forged and polished, was 
exposed, with many;, other pieces of iron, steel, and alloys, to a 
moist atmosphere : it was the last of all showing any rust. The 
colour of this compound was distinctly blue ; it had the property 
of becoming harder when heated to redness and quenched in a 
cold*fluid. On observing this steel-like character, we suspected 
the presence of carbon; none, however, was found, although 
carefully looked for. It is not improbable that there may be 
other bodies, besides charcoal, capable of giving to iron the 
properties of steel; and though we cannot agree with M. Bous- 
6 iDgault,t when he would replace carbon in steel by silica or its 


• It is our intention to continue these experiments ttt every opportunity, but they are 
laborious, and require much time and patience. 

*t‘ Annales da Chimie. xvi. 1. 
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base, we think his experiments very interesting on this point, 
which is worthy further examination. 

We are not informed as to what extent-^hese alloys, or any of 
them, have been made at home, or to what uses they have been 
applied ; their more general introduction in tlie manufacture of 
cutlery would assuredly add to the value, and consequently to 
the extension of that branch of trade. There are various other 
important uses to which the alloys of steel may advantageously 
be applied. If our information be correct, the alloy of silver, as 
well as that of platina, has been, to some considerable extent, in 
use at His Majesty’s Mint. We do know, that several of the 
alloys have been diligently and successfully made on the Conti¬ 
nent ; very g'ood specimens of some of them having been handed 
to us ; and we are proud of these testimonies of the utility of 
our endeavours. 

To succeed in making and extending the application of these 
new compounds, a considerable degree of faithful and diligent 
attention will be required on the part of the operators. The 
purity of the metals intended to form the compound is essential; 
the perfect and complete fusion of both, must in every case, be 
ascertained : it is further requisite, that the metals be kept for 
some considerable time in the state of thin fusion ; after casting, 
the forging is with equal care to be attended to ; the metal must 
on no account be overheated ; and this is more particularly to 
bo attended to when the alloying metal is fusible at a low tem¬ 
perature, as silver. The same care is to be observed in harden¬ 
ing : the article is to be brought to a cherry-red colour, and then 
instantly quenched in the cold fluid. 

In tempering, which is best performed in a metallic bath pro¬ 
perly constructed, the bath will require to be heated for the 
respective alloys,-from about 70° to 100° of Fahrenheit above 
the point of temperature required for the best cast steel. We 
would l\irtlu;r recommend, that this act of tempering be performed 
twice ; that is, at the usual time before grinding, and again just 
before the last polish is given to the blade. This second tem¬ 
pering may, perhaps, appear superfluous; but upon trial its 
utility will be readily admitted. We were led to adopt the prac¬ 
tice by analogy, when considering the process of making-and 
tempering watch springs. 


Netv Scriesf voL. v. 


i* 
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$ Article XI. 

• # 

Memoir illustrative of a general Geological Mav of the principal 
Mountain Chaim (f Europe, By the Rev. V^. D. Conybeare, 
FRS.&c. 

(^Continued from p. 149.) 

Gkeat Saliferous Series, 

Including, a. The rothetodteliegende. 

' b. The alpine or magnesian limestone. 

c. The variegated or ne^v red sandstone. 

In comparing the series of deposits which immediately succeed 
the great carboniferous order as presented in England, and in 
some parts of the Continent, we shall, perhaps, perceive rather a 
parallelism than identity of formations in the representatives of 
rothetodteliegende and the alpine limestone; but in the varie¬ 
gated sandstone an unequivocal identity is manifested. 

a. Rothetodteliegende. —Conglomerates, including rolled frag¬ 
ments of the neighbouring rocks, characterise this formation: 
the cement is sometimes argillaceous, sometimes quartzose ; by 
the diminution in size of the fragments, the rock often passes 
into a sandstone more or less granular. Beds of red micaceous 
shale alternate in the formation; it contains subordinately in 
some places carboniferous beds (distinct, however, according to 
Freisleben, from those of the true coal formation). Trap rocks 
(amygdaloid and porphyry) , are often associated witli these 
deposits, usually, as it should appear, in their lowest members 
where they rest on the true coal series. Beds of limestone 
also occur, though sparingly. The upper menibers where they 
support the alpine limestone, pass into a calcareous conglome¬ 
rate called in the Hartz and neighbouring districts, the Weisslie- 
geiide. This is by some authors considered as a distinct form¬ 
ation ; by others (with whom I am inclined to agree), it is 
included as the last deposit of the rotheliegende. 

Ores of iron, cobalt, and copper occasionally occur. 

The petrifactions of this rock appear to belong chiefly, if not 
ejiclusively, to the vegetable kingdom. 

All circumstances indicate a near connection, but not an iden¬ 
tity, of formation between the rothetodte and the great carboni¬ 
ferous scries.* It seems rather to hold an intermediate place 

* I liavc to add to the authorities J have previously adduced in confutation of the 
arrangement which would identify the rotltetotlte and the old red sandstone of Britain, 
that of Dr. Boue, particularly important, because he has minutely examined the 
old red sandstone of Scotland, which, it has been contended (and principally on 
the ground of his description), presented the closest analogies to the rothetodte, and 
is equally acquainted with all the foreign localities of the latter rock, from recent jour- 
nies. 1 have now a series of letters of the highest interest from this author to Prof. 
Daubeny before me, in wliich he states, that he ^rees with Prof. Buckland in dis- 
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between this and the following deposits, and to introduce, as it 
were, the latter. 

h. The Alpine Eimestone ; ZechstciHf Mrfgnesian IJmestone. 

( Werner’s Jirst Floetx. Ehnestone .)—This formation is very 
variable in different places, and may be said generally to present 
in distant districts a parallelism rather than identity of deposits. 
The prevailing rock in the continental deposits (zechstein) is a 
grey compaQt, and generally argillaceous limestone ; sometimes' 
slightly granular, and having a small degree of lustre from the 
facettes of the calcareous crystals imbedded : its colour is grey 
or bluish, sometimes acquiring a reddish tinge; it contains sub¬ 
ordinate beds of magnesian limestone, of ferriferous limestone, of 
cellular and crystalline limestone (rauchwacke), of fetid limestone, 
and of bituminous and cupriferous marl slate. Copper, galena, 
calamine, and mercury, are among the metallic products of this 
formation ; and the association of rock salt and gypsum attest 
its connexion with the superimposed sandstones which also * 
abound in these minerals. 

Organic remains are scarce in this formation, speaking gene¬ 
rally, but yet in particular spots and beds occur even abundantly : 
the following species are enumerated by Sclottheim ; but I am 
not at present able to identify all the names employed with the 
synonymes in English writers. 

Gryphites aculeatus, 

G. gigas, 

G. arcuaf us, 

Pecten textoriiis, 

Pecten salinarius, 

Mytilus rostratus, 

Terebratula alata, 

' Terebratula lacunosa, 

tirguihhing the rothetodte from the old red sandstone.” I hope hereafter to communi¬ 
cate from these letters a sketch of the recent discoveries of this active and persevering 
geologist; and here then for the present, at least, 1 shall close this controversy. 1 had 
originally intended to have given more minute extracts from the original works refericd 
to ; but unless the accuracy of the general statements above given shall he c[ucstioncd, it 
will, perhaps, be superfluous to do so ; if they should be controverted, 1 am then pre¬ 
pared to support them. Jbin resume against tlie proposed identiflcalion of th^ rothc- 
todteliegende and our oldest sandstone. I have the express testimony of lJuckland, 
Humboldt, Boue, Daubuisson, and Beudant, and (as I contend) the implied cvidcSiceof 
every other writer on the subject, excepting, perhaps, of I’rof. Jamieson. Whether it 
be more properly referable to the upper part of the carboniferous, or the lower part of 
the saliferous scries, is a distinct question, on which much division of opinion exists, and 
which is after all not very material. I have endeavoured to compromise matters by 
treating it as an intermediate link between them, 

I have tlius endeavoured to support, as I may, the opinions which to me appear most 
probable against an adversary from whom, however, I can never dissent withotit hesita¬ 
tion. Mr. Weaver’s memoir on the South-east of Ireland will long remsiin as one of 
the most perfect models of geological description, and must excite our regret that we 
have not been favoured with more original communications from the same pen; while 
his extracts from the writings of continental geologists, published in the /<«««/#, equally 
attest his power of generalising, and presenttng under their mo«t luminous point of view, 
the observations of others. 

p 2 
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Terebratula trigonella, 

Ammonites ammonius, 

Aminonites amaltheus, 

Amrfionites Kircfhus, 

^Nautilus coactus, 

Orthoceratitae, 

Joints of encriuites and poutaciiuites, 

A species of trilobite. 

Bones of monitors and of fish, a separate line belonging to the 
vegetable kingdom, leaves of dicotyledonous plants (in which 
respect there is a distinction between these remains and those 
of the coal fields which are all raonocotyledonous), and frag¬ 
ments related to the lycopodium and bamboo, but no true ferns. 

c. The Variegated or new Red Sandstone exhibits a series of 
friable sandstones and argillaceous marls, in which a red colour 
varied by streaks and spots of a greenish-yellow, 8cc. prevails. 
The sandstone predominates in the lower members, and is asso¬ 
ciated with conglomerate beds. Gypsum and rock salt occur in 
this deposit as in that of the zechstein. Iron is the only metal, 
I believe, which it has yet yielded. 

Distribution. — It is easy to trace generally the distribution of 
the whole series, but much obscurity still hangs over the exact 
demarcation of its individual members. This it may now be 
expected will shortly be dissipated in as far as it arises from our 
hitherto irnpeifect knowledge of the structure of the countries in 
which it occurs, by the publication of the works alluded to in the 
beginning of these essays ; but in part it results from a physical 
cause which cannot so readily be surmounted.; namely, the diffi¬ 
culty, if not impossibility, of ascertaining in localities where the 
middle series of limestones (A) may happen, to be wanting ; 
whether the sandstones and conglomerates belong to the upper 
class (c), or the lower («): following the same route which has 
been traced in the preceding articles, we have first to examine, 

(A.) The Coasts of the Baltic. 

The red marl containing gypsum, w’hich occupies a very exten¬ 
sive tract in the centre of Russia, appeal's to skirt the transition 
district of Esthonia, near Riga. Its continuation ought to be 
sought for between the transition and more recent districts in 
Scania and the Danish isles ; but these districts have not yet 
been described with sufficient precision to enable us to speak of 
them with certainty. 

(B.) The British Isles. 

1. It is possible that the sandstones of the Orkneys may 
either wholly, or in part, belong to this series. 

2 . The same observation will apply to those of the Sutherland 
coast on the north-east of Scotland. 
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3. In the Hebrides, that portion of the sandstone which is 

closely associated with the gvyphite limestone is probably refer¬ 
able to this series. % , 

4. It is generally believed that the sandstones of the lowlands 
are partly to be ascribed to the old red sandstone ; viz. where 
they skirt the Grampian cliaiii, and partly to the coal sandstones, 
the present series not occurring in that tract. 

6 . On the south of the southern or transition chain of Scotland, 
however, the sandstones of the present series certainly occur in 
the valley of the Tweed, and in the shores of the Firth of Sol¬ 
way, in Jjumfrieshire, being in the latter district connected with 
the mass of the same formations stretching into the north of 
Cumberland. 

0 . In Ireland, the saliferous sandstones underlie the basalt of 
the Ulster district, but are confined to a narrow zone encompass¬ 
ing that area. 

7. In England, tln^ saliferous saiulstone mantling round the 
south and south-west of the penine cliain (see the account of 
the coal districts) occupies the central counties, sending a branch 
north-west to the point \ihere the Cumbrian chains inosculate 
with the former, and in the opposite direction, foiiuing a band 
between the lias and the coal and transition series, through 
Warwickshire, Worcestershire, and Gloucestershire. In South 
Gloucester, Somerset, and tlio south of Monmouth and Glamor¬ 
gan, these fbitnulions have a very irregular outline, since tliey 
torni upfdlings through whicli tin; elder rocks of the coal series 
protrude in ail the loftier ranges ; in Devonshire they are simi¬ 
larly disposed vimong the transition chains. 

In all these places the lowest members appear to abound in 
conglomerates ; Jthose of Devonshire, which are associated with 
amygdaloid, have evc;ry feature of the German rothoLodte, but 
the magnosiau limestone is here wanting, and the variegated 
sandstone lies immediatelv on those conglomerates. 

I have, in the preceding number, suggested the inquiry, Avhe- 
thor the rock distinguished in Smith’s Yorkshire as the Ponte¬ 
fract rock may not possess similar analogies. 

The magnesian limestone forms a continnous band frogi the 
south of Durham through Yorkshire aiul >iottinghamshire. 

Mr. Smith, in his geological map of Yoikshire, subdivides the 
magnesian limestone, or, as lie calls it, rcd-Iand limestone, tlius: 

1. A hard bluish-white thin bedded stone which at Kinncrsley, 
Knottingiy, and Brotherston, makes the lime celebrated fur 
agricultural purposes. 

2 . ’’Bed and blue clay and gypsum. 

3. A .soft yellowish calcareous freestone or magnesian lime¬ 
stone. 

These beds are separated from the superior red rnailliy a thick 
conglomerate. 

Mr. Buckland has observed in Yorkshire, beds closely rersem- 
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Taling the rauchwacke op* cellular limestone of the Continent, 
associated with magne^an limestone. 

In the southern counties, these fotmations are represented by 
a calcareo-magnesian conglomerate, occasionally, but very 
rarely, passing into limestone beds of uniform texture. These 
conglomerates bear a great analogy, as Mr. Weaver has well 
remarked to the weissliegende of Germany. 

These formations must be considered as parallel to, rather 
than identical with, the alpine limestones of the Continent. 

The above deposits are comparatively very limited in England, 
and nine-tenths of the tract occupied by the great series we are 
now describing, is exclusively possessed by the superincumbent 
variegated sandstone and marl. 

Salt or salt springs occur in Cheshire, Staffordshire, and 
Worcestershire ; gypsum, passim, and sulphate of strontian, in 
Gloucester and Somersetshire. 

(C.) Western France. 

The new red sandstone which crosses the channel from 
Devonshire, is seen, though not extensively, skirting the transi¬ 
tion rocks of Brittany ; but the lias and oolite advance so near 
to them, as almost to overlie and conceal it; as also seems to be 
the case in the centre of that country, against the northern edge 
of that great group of primitive ridges branching off from the 
Cevennes ; but we want information on this district. 

According to the interesting communications ofDr. Bouc, the 
variegated sandstone exists in patches (par lambeaux) in the 
south-west of France. It is there represented by marls with 
compact and fibrous gypsum (Cognar St.Froult, near Rochefort), 
and sometimes immediately covered by Jura limestone, &c. At 
the foot of the Pyrenees between St, Giron and lliinont, it is 
more extensively developed. 

' (D.) Spain. 

Humboldt is of opinion that the limestone of Montperdur is 
that belonging to the present series. The specimens I have 
seen, *and the fossils described as occurring in it, would certainly 
induce me to assign it to a later era (namely, that corresponding 
to our green sand), since it much resembles those rocks in the 
exterior chains of the Alps which are, by Messrs. Buckland and 
Brogniart, referred to that class ; but I can hardly bring myself 
on such slight data even to suggest -an inquiry militating against 
so high an authority. Be this as it may, after crossing the 
Pyrenees, the rock saltof this formation occurs associated as usual 
with gypsum at Cardon*a (a description of which w’ill be found 
in the fourth volume of the Geological Transactions). The 
celebrated conglomerate mountain of Montserrat in the same 
quarter, is, perhaps, referable to the same era; and we find 
gypsum and rock salt abundantly distributed along the course of 
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the Ebro from below Saragossa to above Tudela. It is difficult 
to speak of a country whose geology ha^ yet never received a 
strictly scientific examination*; but enougn is known to teach'us 
that the central and western districts are principally occupied 
by primitive chains, while the east and south-east (with the 
exception of the transition chain of the Sierra Nevada) exhibit 
little but calcareous mountains, among which gypsum is plentifully 
interspersed. As we shall hereafter see that the limestone form¬ 
ation, answering in age to our magnesian limestone, swells into 
great importance on the Continent, and constitutes large moun¬ 
tain zones encircling the Alps, &c. which are in like manner 
characterised by the intermixture of gypsum, it is no improbable 
conjecture that these deposits belong to the same period. 

(E.) The Alps. 

We find these formations forming a zone on either side of the 
Alps ; on the north, interposed between the older rocks and 
great Nagelflue of Switzerland, which was once itself considered 
as belonging to them, but has been proved by subsequent 
researches to be of much more recent date, and contemporaneous 
with the sandstones of the basin of Paris. The red sand¬ 
stone is here intimately associated with alpine limestone, which 
corresponds with the calcareous formations already described as 
coeval with our magnesian limestone ; and gypsum and salt may 
be found interspersed through the whole series. A similar cha¬ 
racter applies to the zone on the south side of the Alps ; here 
the red sandstone may be seen to the greatest advantage in 
the valley of the Adige, ten miles north of Trent, and in the valley 
of Avisio, which descends from the Val di Tassa into that of the 
Adige. In the :>rame neighbourhood a porphyry occurs asso¬ 
ciated with these formations on the south of the Alps only. 

The reader is referred for further particulars to the exc-ellent 
memoir of Prof. Buckland, Annals af Pliilosoplit/^ June, 1821. 

It is probably the limestone of this formation belonging to the 
southern alpine zone, which e.Ktends into Carinthia, Istria, Dal-* 
matia, 8cc. ; the limestone of the Apennines, and much of that 
in Greece, may also, perliaps, be referred to the same era. , 

It is not to be understood that all the limestone chains border¬ 
ing the Alps belong to the present series. Parts on the exterior 
are undoubtedly referable to the oolitic series ; and others, as it 
should appear, parallel to the limestones associated with our 
green sand. The great disturbances which have affected these 
colossal chains, and the almost inaccessible nature of much of 
the ground, must long leave considerable obscurity on the exact 
demarcation of their constituent formations. 

(F.) Districts North of the Jura and on the lianks of the Rhine. 

The strata of the Jura chain cropping out to the north exhibit 
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beneath the lias along their northern and north-western escarp¬ 
ment the saliferous sandstone (Lons le saulnier, &c.). 

Dr.Boue has traced^he variegated sandstone, alpine limestone, 
and rotheliegende, skirting the Vosges on the left bank of the 
Rhine, where the continuation of this tract approaches the slate 
mountains of the Ardennes. It has been described by Oinalius 
d*HaIloy, who classes this series agreeably to its disposition in 
England as the oldest of the horizontal rocks, contrasting it 
with the inclined position of the coal and older formations. 

Keferstein states, that the primitive range of the Schwartz- 
wald and Odenwald on the right bank of the Rhine is succeeded 
on the east, first by rothetodte, then by alpine limestone, and 
thirdly by variegated sandstone; and according to his repre¬ 
sentation, the Wurtzburg calcareous platform is a portion of 
this band of alpine limestone. Bou^ and Humboldt, however, 
I believe, consider the same tract as muschel kalkstein. Having 
hastily traversed it myself, I felt also inclined to embrace the 
latter opinion. 

Between this limestone and the cavernous (Jura) limestone of 
Bamberg, a tract of conglomerate and sandstone intervenes. 
Keferstein refers this to the variegated sandstone forming the 
third zone, consistently with his general ideas of the structure of 
this district; but if the Wurtzburg tract be muschel kalk, this 
sandstone district is, perhaps, equivalent with the sand of our 
inferior oolite. I felt much embarrassed by this district w'hen I 
traversed it, and have not yet been able to procure information 
which fully satisfies me.* 

After passing the platform of Jura limestone betw’-een Bamberg 
and Bayreuth, however, the red marl of the variegated sandstone 
is unequivocally displayed resting against the Bohemian chains, 
the Fichtelgebirge, and the Thuringerwald. 

(G.) North of Germany. 

In the point to which we have now arrived, we may observe 
skirting the Thuringerwald all the formations noticed at the head 
of this article, viz. the red marl and gypsum; the calcareous 
beds associated with the cupriferous marl slate, and at the bot¬ 
tom the rothetodte : a shell limestone answering to our lias rests 
on these beds, and separates this from a similar district encir¬ 
cling the detached ancient group of the Ilartz mountains : here, 
and in the continuation of this district towards Halle, the rothe- 
todte is to be observed in many places in contact with the coal 
formation, and always above it. Rock salt is found in numerous 
points in this quarter, along the line between Osnaburg and 

* I liave, therefore, foUowf^ the authority of Keferstein in colouring my map, prefer¬ 
ring to copy the errors, if errors they be, of the beat published document, rather than sub¬ 
stitute an original representation from very imperfect observations, which would, 
therefore, have been quite as likely to prove erroneous. 
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M^deburg throughout the south of Hanover. (See the works 
of Freisleben.) 

The zone of these rocks surrounding the Thuringerwald conti¬ 
nues to skirt the prolongation of the same great mountain band 
through Saxony, where it assumes the name of the erzegebirge, 
through Silesia, where it changes its appellation for that of the 
riesengebirge. It occurs on both sides this chain, extending on 
the south into the great basin of Bohemia, and covering the coal 
formation of that country and the adjoining parts of Silesia. 
This district has been fully described by Von Raiimer,* and in 
part also by Von Buch in his account of Glatz. 

( 

(II.) Hujigaj'i/, 

These formations appear to skirt in like manner both sides of 
the Carpathian chain, which is still only a continuation of this 
same great primitive band traversing central Europe. The , 
most extensive salt mines which have ever been worked are to be 
found in the northern sandstone zone at W'ielictzkai'on the south 
of Cracow, and salt is also worked along the inner zone in 
several valleys descending to the west from the chain where it 
trends round Transylvania. The primitive ridge of the Carpa¬ 
thians, turning eastsvards on the south of the Danube near its 
mouth, assumes the name of Mount Balkan, and proceeds to the 
coast of the Buxine, which cuts it off; but the transition rocks 
on the south of the peninsula of the Crimea, appear to form a 
portion of its northern exterior chain, and the Caucasus to form 
its prolongation; both these ranges arc skirted by conglomerates, 
probably of this formation. 

(I.) Russia. 

The sand of this formation, containing gypsum, appears to be 
very abundant in the north and east of European Russia. Mr. 
Strangways has recently laid much important information on 
the mineralogical relations of this vast empire before the Geolo¬ 
gical Society, in which all the particulars hitherto collected are 
given. It will here suffice to observe, that if a line be drawn 
from Riga north of Moscow to the banks of the river Ouyil, this 
formation will be found plentifully distributed on the north and 
east of it, especially along the Volga and its branches on the 
north-east of Moscow : it appears indeed to extend to, and 

* ;Mr. Ficlitel says, that on the north this zone extends from Wielictzka into Molda- 
ria, in which interval he enumerates places where salt is worked or salt springs 
tound, and on the south from Kperics, 400 or 500 miles eastwards through Transylva¬ 
nia. affording 130 localities of salt. 

•f" Beudant fancies the salt of the Wielictzka mines to be derived by infiltration 
from a superior sandstone which he assigns to the tertiary acra, because it contains lig¬ 
nites. This hypothesis is highly improbable ; lignites are by no means confined to the 
tertiary deposits. Mr. Buckland, who has visited the spot, felt convinced that the salt 
mines were in genuine red marl, and, I believe, observed, in the same vicinity, green 
isand overlying that fonuation. This is probably the lignite sandstone of !VI, lJ«tdant, 
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* 

invest the Oural mountains with, the intermixture of a cupriferous 
sand, probably allied to the c^riferous beds associated in this 
formation in Germany a^id the Tyrol, &c. 

On the south of the Oural chain, it appears to stretch to the 
C^piun, and to spread very extensively in the adjoining regions 
of Asia. 

(To he continued.) 


Article XII. 

Observations on the Advantages Oil Gas JEstahlishments. 

By M. Ricardo, Esq. 

(To the Editor of the Armah of Philosophy.') 

DEAR SIR, Brighton, Fei. IS, 1823. 

It is now nearly two years since I first addressed you on the 
subject of oil gas, w'hen you did me the favour to insert in the 
Annals of Philosophy a paper ‘‘On the Comparative Advantages 
of Oil and Coal (^as.” These observations were founded upon 
a few experiments I was enabled myself to try on the small 
scale, the reports of those who possessed an oil gas apparatus, 
and upon what I conceived would be the results obtained at an 
oil gas establishment on an extensive plan. Since that period 
I have had ample opportunilies afforded me of making a trial 
upon a larger scale at the Whitechapel-road Gas Works, 
situated in Oldford, and the result has been a., full and satis¬ 
factory confirmation of w'hat I had before advanced. The for¬ 
mation of a Company for carrying this work into effect was in 
contemplation at the time 1 first wrote. A capital was raised, 
an Act of Parliament was obtained, and to Messrs. Taylor and 
Martineau devolved the task of erecting the works, which 
were executed in a manner highly creditable to these gentlemen. 
About two or three weeks before Christmas, 1821, the public 
were supplied with gas, only five months having been occupied 
ill executing the work and laying the mains. The first annual 
meeting took place on Thursday, the 6th of February last, when 
a most satisfactory report was presented by the Committee, and 
a dividend of two and a half per cent, declared on the capital 
advanced ; not a dividend made for the occasion, but one arising 
from a clear profit over and above the e.xpenditure, of which 
every proprietor had an opportunity of satisfying himself by a 
reference to the accounts which were laid before the meeting. 
This certainly may be considered as a strong proof in favour of 
oil gas, when it is known that the mains of this establishment 
run through, a district in which there is as little demand for 
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light as any in the vicinity of London. This Company ori¬ 
ginated with some few gentlemen in the neighbourhood who 
were anxious to have the i;oad lighted*with it. Many who 
subscribed did it without any view to profit, wishing only for 
the advantages of the light. Messrs. Taylor and Martineau 
held out no very flattering prospects, although they contem¬ 
plated that it might not be unattended with profit; and such 
too was the opinion which I had formed when 1 assisted in pro¬ 
moting it. 

Of the 10,000/. the capital subscribed for, only 8000/. have 
been advanced. Two sets of retorts, with the necessary appa¬ 
ratus, a gasometer containing 8000 cubic feet, and capacious 
reservoirs for oil, have been constructed; seven miles of main 
have been laid in various directions, the total cost having been 
about 7,300/.* There are at present only 100 customers sup¬ 
plied from this establishment, but it is difficult to say, how many 
lights are in use, as the gas is supplied by meters, and paid for 
according to the quantity consumed ; so that any person may 
have as many burners as he pleases. The average number in 
constant use may be reckoned at about 600 or 000; besides 
which there are about 180 public li ghts supplied at a price which 
yields no profit. One man as gas-maker, and a boy to assist 
him, are the only labourers required, and without any addi¬ 
tion, these migiit supply double the number of lights. In this 
case, the current expences of labour, wear and tear, rent, and 
incidentals, would continue the same, the only additional charge 
being the cost of oil and coals. In rny former statement, when 
I calculated the expences at 5.s. 6d. per 1000 feet as a fixed sum, 
I was incorrect. Tliis sum must be constantly diminishing with 
the increased demand for gas. On the present scale at this gas 
work, the expences maybe estimated at Os. per 1000 feet; if the 
consumption was doubled, it would be only 3s. per 1000 feet; 
and if the apparatus supplied to the full extent of what our 
capital would allow us, it would be considerably less ; for with 
the addition of another gasometer and one labourer, during the 
winter months, I have no doubt from the observations I have 
made, that between 3000 or 4000 burners might be kept supplied. 
Two pairs of retorts working 8 or 10 hours a day, are foufld suf¬ 
ficient to provide all the gas for the present winter consunqrtion, 
amounting to about 6000 feet per night. If the whole six pairs 
were at work, and kept employed night and day us they are in 
coal gas works, more than six times that quantity might be pro¬ 
duced. If the Company had erected their own buildings, and 
furnished themselves with another gasometer, their caj)ital sub¬ 
scribed would have been sufficient to have covered all these 

* The smii expended, aa (shown by the accounts, is about 7,700/. but of this nearly 
400/. are for gas meters, and 760/. for an Act of Parliament. It should be observed 
that the building has been erected by the ground landlord, who receives an adequate rent. 
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expences. At the Brighton Coal Gas Works upwards of 30,000/. 
have been expended ; and, I believe, without a material increase 
to their works, they would find it difficult to supply gas for 3000 
lights. * * 

The report from the gas-maker of the {quantity of gas produced 
from a given quantity of oil, is equally satisfactory. This depends 
in a great degree on the nature of an oil ; for an equal quantity 
of gas cannot be procured from the verj’^ inferior sorts as from 
those of a better quality- Whale oil is found to be the best for 
the purpose ; cod oil somewhat inferior ; yet from eight tons of 
the latter containing 2010* gallons, 201501) cubic feet of gas 
were obtained, which is within a trifle of 100 feet per gallon. 
This is a large production from that description of oil; but I see 
no reason, why, with good inanagernent, the same quantity 
should not always be produced ; much certainly depends upon 
this, hut it is soon acquired by practice and observation. The 
regulation of the heat of the retorts, and supplying them pro¬ 
perly with oil, is of the greatest importance in gas making. 
The Oldford establishment has been fortunate in obtaining an 
operator who has equalled their most sanguine expectations. 
There arc inferior oils which it may be the inlerest of a Company 
to purchase from lowness of price ; these of course are not 
expected to produce so much gas; and low ness of price is not 
always a recommendation, as there are other circumstances 
besides variation of product which render some oils less eligible 
than others. It lias boon observed that the advocates for oil gas 
do not make any allowance for waste arising from leakage of 
pipes, &c. This, at tlie Oklford Works, is very small indeed. 
Tlie valve leading from the mains has been opened during- 
the day, and kept so for some time with the smallest percep¬ 
tible fall ill the gasometer. This loss in the coal gas works, 
if what is stated be correct, is so great that it*is difficult to 
account for it, and it would seem almost impossible it should 
arise irom escape only. It is well known that coal gas injures 
the pipes it passes through; which, in no degree, occurs with 
oil gas : may not this fact account for the difFerence of loss ? 

The foregoing statements, I think, clearly prove the advan¬ 
tages' wdiich an oil gas concern is likely to yield in point of 
profit to those who embark in such an undertaking. To the 
consumer of gas, the advantages are equally palpable. An indi¬ 
vidual in the vicinity of the Works, has his premises liglued up 
with oil ^as, and the following is the result of one year’s obser¬ 
vation ; it is somewhat more than a year, but I will not consider 
the extra time. He has in his shop five large argand burners 
burning from sun set till nine o’clock, and on Saturdays till 
eleven o’clock. In his counting-house, he has two burners, and 
in his warehouse one; these last are not constantly lighted, and 
he estimates them at one and a half, so that the number of lights 
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may be considered as six and a half, the average number of hours 
of burning per night is about three hours. I estimated this 
before at two and a half; it was said to l^e three and a half: 1 
have taken the medium ; this^ allowing the extra time on Satur¬ 
day, would be 20 hours per week, or 1,040 per year. The 
annual consumption will be about 8,800 cubic feet, for which at 
50s. per 1000 feet, deducting five per cent, will be about 21/. 
besides the hire of the gas meter; each burner w ill consume about 
1,350 cubic feet per year, which very little exceeds one and a 
quarter foot per hour. The light of these burners is fully equal 
to, if not exceeding, that of coal gas consuming five feet per 
hour, thus realising upon a largo scale all my experiments, 
which have tended to prove that one foot of oil gas is equal to 
four feet of coal gas. The illuminating power of these two burners 
has been tried by a gentleman whose accuracy in experiments of 
this kind may be relied on, and whose interest is as great in the 
success of coal gas as of oil gas : his trials have all been followed 
by the same results. The cost too will be equally favourable for 
oil gas. The use of the gas meter gives an advantage over the 
ordinary mode of charging per light, as in the latter case the con¬ 
sumer must pay for a stated number whether he uses them the 
whole time or not; but supposing he should pay for six and a half 
burners, the charge would be 2 ( 1 /. and if this were estimated, 
according to the quantity consumed at 15.s. ])cr 1000 feet, and 
considering one cubic foot of oil gas as only equal to three and a 
half cubic feet of coal gas, as 1 originally stated it, the cost then 
would be 23/. 85 . making a diflerence considerably in favour of 
the former, and likewise showing the decided advantage of the 
gas meter. The above statement will, I think, be conclusive to 
any but the most prejudiced, of the superiority of oil gas over 
coal gas in an economical point of view. 

Of the benefits arising from its introduction into private 
houses, no one can speak more satisfactorily than myself, nor can 
any one more seriously regret the necessity I have been under 
of relinquishing the comfort and luxury arising from it in con¬ 
sequence of my retirement here on account of my health. The 
whole of my house was lighted with it; and all the advantages, 
great as they were, which I anticipated from it, were infipitely 
more than realised. There was not a single annoyance, or the 
slightest inconvenience arising from the use of it; while the 
brilliancy of the light, the cleanliness, the saving of trouble, and 
many other comforts attending it, were a constant theme of 
admiration, and now as constant a source of regret. Could the 
benefits of this mode of lighting be generally known, and felt, 
and duly appreciated, I have no doubt that oil gas companies 
would be universally established, and every house lighted 
with it. It is difficult to say what the economy of this mode of 
lighting is, that must depend upon the quantity of light; it is, 
however, satisfactory to know, mat there is no waste; you may 
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be. profuse or as economical as you please, and you may 
have, double or treble the light at the same cost as tallow can¬ 
ines ; four or five times as much if compared with sperm oil, and 
above twelve times as^much if th&comparison be made with wax 
candles. 

I know not that any thing can be more, satisfactory in favour 
of any new improvement than a successful issue of a fair and 
impartial trial; and the results which I have now stated, of a 
year’s trial at the Oldford Works, may be equally applicable to 
any other establishment of a similar description. It can hardly 
be erected on more disadvantageous ground ; and if similar suc¬ 
cess should not ensue, it cannot arise from the planning and 
execution of the work, but from some other cause wholly uncon¬ 
nected with the nature of the establishrhent, either from want of 
consumption, or from improper management, and to which any 
other concern is equally liable. The great question in the form¬ 
ation of a gas company is. Which is most eligible, coal or oil ? 
Which is likely to absorb the least capital ? Which is likely to 

f )rounse the fairest return ? Which is likely to be attended with 
east loss in case of failure? Which is likely to afibrd the greatest 
satisfaction to consumers in general ? To these queries, 1 do not 
hesitate for one single moment answering oil gas. There is not 
a single point in which it has not the most decided advantage ; 
and it is only because these advantages are not generally 
known, or that they are disallowed owing to the gross misstate¬ 
ments of those interested, that oil gas is not universally adopted. 
All means are resorted to to cry down oil gas ; and I under¬ 
stand that in some of the provincial papers a warm contest 
has been kept up, and that the opinions of scientific men have 
been brought forward to prove the incorrectness of the state¬ 
ments concerning the comparative illuminating powers of the 
two gases. It would be difficult to account for tjie discrepancy 
of opinion which exists on this subject (some estimating it as 
one to two; others as one to two and a half; some again as 
one to three), if we did not know that the goodness of oil 
gas depends upon the construction of the apparatus, and 
the mode of using it, and that oil gas of all the qualities 
just,mentioned may be produced. The gas upon which I have 
experimented, and upon which the observations I have before 
made were founded, was produced from works upon a large 
scale, erected by Messrs. Taylor and Martineau 5 and the pecu¬ 
liar excellence of their arrangement is, that the gas produced 
from the action of their apparatus and retorts is always of 
a superior quality, which was most satisfactorily proved by Dr- 
Henry, in his paper read before the Royal Society. It is need¬ 
less mr me here to enter into a detail of experiments which I 
was trying, and which, for the reasons 1 have before given, I 
was reluctantly obliged to give up. I may, perhaps, take some 
future opportunity of entering more fully into that subject; for 
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the present, I need only say, that the quantity of light may be 
augmented or diminished by different modiffcations of tmrners, 
by lessening or increasing the pressure of gas, at the same djne 
enlarging or diminishing the external ^lole through which it 
passes. Indeed in measuring the proportions of li^t produced 
iVom oil and coal gas, there are so many circumstances to be con¬ 
sidered, that no two experimentalists would be satisfied with the 
results obtained by others. The most satisfactory proof which can 
be brought forward is the practical result of observations made by 
a disinterested and intelligent consumer, and which is shown by 
a computation of pounds, shillings, and pence, more intelligible 
to those usually interested in gas concerns than all the philoso¬ 
phical or chemical experiments that can be tried. 

1 hope, from what 1 have above stated, it will not be supposed 
that I mean to underrate the advantages of science ; you, Sir, I 
am sure, know me well enough, and have been sufficiently 
acquainted with my pursuits, to exonerate me from such a 
charge; but the present question is not so much one of science 
as it is of economy and utility ; and in such a question, practical 
experience would certainly take the lead of scientific experi¬ 
ments. We all know the results of the inquiry on the famous 
oil question, which will not readily be forgotten. It must have 
had the effect of teaching the public, that in similar points of 
dispute, they must look to other authorities than the mere dicta 
of scientific men; and no authority can be more satisfactory 
than that which results from the agreement of scientific experi¬ 
ments with practical results. 

I would have transmitted to you a copy of the report of the 
Oldford Oil Gas Company, but it is not yet printed: it details 
the progress of the concern, and expresses the satisfaction 
of the Committee with the favourable account which they are 
enabled to lay before the Proprietors, and bears testimony of 
the correctness of all the statements which were made by 
Messrs. Taylor and Martineau at the commencement, in all of 
which they have been fully borne out after a fair and satisfactory 
trial. I am, yours, 8cc. M. Ricaudo. 


Article XIII. 

Abstract of a Memoir entitled An Attempt to ascertain the 
(Zhemicai Composition of those Minerals which possess the same 
Cri/stalline Formas P^roxoieF By H. Rose.* 

Tii E author of this paper observes, that there are many mine¬ 
rals which, from whatever place obtained, always possess the 


From Schweigger’a Joarnal, vol. v. New Series. 
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same form and constituent parts. Of this agreement he adduces 
feldspar and emerald as examples; but there are other minerals, 
as pyroxene, ainphibole, garnet, and mica, which, possessing 
similar forms, wherever they occur, differ greatly in their com¬ 
position. This last mentioned . circumstance nas occasioned 
great difficulty in arranging minerals according to their compo¬ 
sition. 

It is observed, that M. Mitscherlich has removed much of 
this difficulty by showing that certain bodies, when containing 
the same number of atoms, may exchange their places in com¬ 
pounds without inducing any alteration of crystalline form ; 
according to M. Mitscherlich, most oxides which contain two 
atoms of oxygen are isomorplious ; and although his experiments 
were made with artificial salts, it is presumed that the same 
obtains with respect to crystalline minerals. 

To illustrate this position, M. Rose has observed that the 
analyses of different specimens of pyroxene show, that all mine¬ 
rals which have the crystalline form of pyroxene arc bisiliciates 
of the four isomorphous bases, lime, magnesia, protoxide of iron, 
and protoxide of manganese ; in all these, the oxygen of the 
base is to that of the silica as 1 to 2. If the reasoning of 
M. Mitscherlich be applied to the analysis of various substances 
classed by liaiiy with pyroxene, it will be observed that they 
agree in composition with that substance ; viz. augit, malucolite, 
sahlite, baikalite, coccolite, ulakit, mussite, diopside, and 
fassaite. 

The following analyses were made by M. Rose in Prof. Ber¬ 
zelius’s laboratory at Stockholm, and most of them were several 
times repeated ; the minerals v/hich possess the crystalline form 
of pyroxene are classed by M. Rose under the following heads : 

1. Pyroxenes with lime and magnesia as basds. 

2. Pyroxenes with lime and protoxide of iron as -bases. 

3. Pyroxenes with lime, magnesia, and protoxide of iron, as 
well as some protoxide of manganese as base. 

4. Pyroxenes with lime and protoxide of manganese as bases. 

1. Pi/roxenes with Lime and Magnesia as liases, 

Thd'se pyroxenes are mostly white, and form the colourless 
and "usually transparent malacolites, which are sometimes, by 
slight admixtures, yellowish and greenish. The proportion of 
lime and magnesia is in almost ^1 which have been analysed 
very constant, both having the same quantity of oxygen, and 
together half as much as the silica. 


White MalacoUtefrom Orrijervif in Finland. 

Is white, only greyish when mixed with galena; occurs in 
large crystalline masses with distinct cleavage ; semi hard, and 
very translucent at the edges. Mr. Rose’s analysis gives 
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Silica. 64*64cootainifigoxygen27*48, 

Lime... 24*94 . 7*0 

Magnesia. • 18*0 6*97 

Oxide of manganese .. 2*0 
OyJde of iron with mag¬ 
nesia . 1*08 

l'00*66 

Yellow M^Jacolite from Lon^banshyttmif in Wermeland, 

It occurs wit' red silicate of manganese in magnetical iron 
ore. Its colour is yellowish ; its powder of a lighter colour; 
it is semihard ; gives w'*h difficulty sparks with steel; is trans¬ 
lucent at the edg s. iVl. close’s analysis gave 

Silica. . . .. 55*32 containing oxygen 27*82 

Magne. . ... 16*99 . 6*58 

Lime. 23*01 6*46 

Oxide of manganese .. 1*59 

Oxide of iron. 2* 16 


99*07 

M. Kissinger has analysed another malacolite from Longban- 
.shyttan ; the composition is nearly the same. 

Silica.54* 18 containing oxygen 27*25 

Magnesia.17*81 6*89 

Lime. 22 72 . 6-38 

Oxide of manganese. .. 2*18 

Oxide of iron .. l--^'^* 

Loss by heating . 1* 

99 

M. Boiisdorf, of Abo, has aii..iysed a white malacolite from 
Tammare, in Finland, which gave the following results : 

# 

Silica. 54*83 containing oxygen 27*58 

Lime. 24*76 6*95 

Magnesia.18*55 7*18 

Alumina. 0*28 

Oxide ofiron. 0*99 

Loss by heating. 0*32 

99*73 

The Count of Trolle Wachtmeister analysed a white malaco¬ 
lite from Tafel Tyotten, in Norway; its composition was. 
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Silica. .. •, • • * • • • • • • . 57*40 contoinmg oxygen 38^67 

Lime.23-10.. 6^48 

Magnesia.4.16*74.. 6*4B 

Alumina.. 0*48 

Protoxide of iron. .... 0*20 

97*87 

Pyroxene from Pargas gave Mr. N. Nordenskiold the follow¬ 
ing composition: 


Silica. .. 

T.ime. ............ 

. • 55*40 containing oxygen 27*7 
.. 15*70 .. 4*4 

Magnesia. .. 

.. 22*57 . 


Oxide of manganese 

.. 0*43 


Alumina. 

.. 2*83 


Oxide of iron. 

.. 2*60 



‘ 99*43 



2. Pyroxenes with Lime and Protoxide of Iron as Bases. 

Hedenbergit from Tunaberg, in Sadermanland.* 

The colour is greenish-black; it is semihard in a high degree. 
It occurs among the masses thrown out from a mine which is 
now deserted (Marmorsgufvan) not far from the cobalt mines at 
Tunaberg, together with quartz, partly pure and large foliated ; 
partly granular with magnetical iron ore. M. Rose’s analysis 
gave the following result: 

Silica. ..49*01 containing oxygen 24*65 

Lime. 20*87 .............. 5*86 

Protoxide of iron. 26*08 5*93 

Magnesia and oxide of 

manganese. 2*98 

98*94 

3. Pyroxenes with Lime, Magnesiaf and Protoxide of Iron, as 
Bases, together with more or less Protoxide of Manganese. 

, In these varieties of the pyroxene, a constant proportion of the 
bases is wanting ; and there is, therefore, a great variety in the 
composition. Among all varieties of this series of pyroxenes, 
there are not two which have their bases combined in the same 
proportion; even pyroxenes from the same place vary in their com¬ 
position : all, however, follow the law which M. Rose discovered; 

* Iledenberg discovered this mineral, which he likewise first analysed. The re¬ 
sult of his analysis is, however, very Afferent from M. Rose’s. Specimens which 
were obtained from Prof. Berselius’s oollectimi were first atudyaed, anfi afiterwnrda such 
as M. Rose brought with him firom the place. Both aDalyses sgze^ oompletiely in 
their resuks. 
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Green M.alacoUtefrma J^ormyresoedkn, in Dalecarlia. 

Its colour is leek-green; the powder greenish-yellow; it is 
semihard in a high degree ; and on the edges scarcely translu¬ 
cent. It occurs in magnetical iron ore. The analysis gave the 
following result: 

Silica. 64*08 containing oxygen 27*20 

Lime. 23*47 6*59 

Magnesia.II *49 . 4*45 

Protoxide of iron.10*02 .. 2*28 

Protoxide of manganese 0*61 

99*67 

Green Malucolite from JB^jQrmyresoeden, another Variety, 

It is scarcely different from the former in hardness, colour, 
transparency; in streak and lustre ; it is in fact almost completely 
like the former. Tiie analysis gave the following result: 


Silica. .. 

64*65 containing oxygen 27*45 

Lime. 

20*21 ....... 


Magnesia... 

16*25 . 


Protoxide of iron. •.., 

8*14 . 

. 1*86 

Alumina... 

0*14 


Oxide of manganese .. 

0*73 


* 

99*02 



JBlack Crystallized Pyroxene from Taberg, in Wermeland. 

Its colour is raven-black; the powder greyish-green ; it is 
semihard ; opaque; occurs on a bed of iron ore with epi- 
dote, asbestos, and tremoiite. The analysis gave the following 
result: 

Silica. 63*36 containing oxygen 26*84 

Lime.22*19 6*23 

Protoxide of iron. . • • • 17*38 3*96 

Magnesia. 4*99 1*93 

Manganese 0*09 

98*01 

If the magnesia is not taken into consideration, this pyroxene 
belongs to tne second division. Pveirin external appearance, it 
is like the hedenbergite, which belongs to that division. 

Green Sahlite from Sahla, 

The colour is light oil-green; the powder white. It gives 
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sparks with the steel, but with difficulty. It is in a high degree 
translucent at the edges. Occurs in calcareous spar. It was 

analysed by M. Rose,and the results obtained were: 

Silica. .. 54*86 containing oxygen 27*59 

Lime. 23*57 6*62 

Magnesia.16*49 6*38 

Protoxide of iron. 4*44 . 1*00 

Manganese.. 0*42 

Alumina .. 0*21 

99*99 

The composition of this malacolite is, if 4*- per cent, of protox¬ 
ide of iron are not taken into consideration, the same as tnose of 
the first division. Before the blowpipe also, its properties are 
completely like them. There occur, however, at Sahla other 
kinds of sahlite, which, though similar in external appearance 
to this, are quite difierent in their chemical properties and 
composition; while the sahlite just now described, and all 
other malacolites of this composition, are easily fusible before 
the blowpipe, these are almost entirely infusible ; and if reduced 
powder, it merely agglutinates a little. In a small glass tube, 
they blacken on the first action of the flame; in the open 
fire, they become white. 

The colour of these.sahlites is the same as that of the be¬ 
fore mentioned, but their lustre is much less, and so soft 
that they are scratched by the nail; while the other sahlite gives 
sparks with steel. They occur in carbonate of lime, and are 
usually penetrated by small veins of galena. The analysis of 
these saalites occasioned much trouble in ascertaining their true 
nature. 

One of the purest specimens is in the'collection of Prof. Ber¬ 
zelius, who was kind enough to supply as much of it as 
was sufficient for a chemical analysis. This sahlite, after having 
been deprived by diluted nitric acid of calcareous spar, lost on 
heating in different experiments 4*15, 4*92, 4*34, and 4*11 
per cent, which distinguishes it sufficiently from the com- 
inon malacolite, of which the loss in the fire never amounts to one 
per cent.* 

The powder, after being heated, had a brown-red colour, and 
gave the following results : 

* The hard sahlite lost in the fire 0*48 per cent; the first variety of the malacolite 
from Bjormyresoeden only 0*12; ^e second 0*22; and the hedenbergite 0*7. Thin 
latter mineral when heated in a small glass tube hy the lamp of the glass blowers, 
gives out a sour liquid which seems to contain fluoric acid. 
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Silica. ..63*21 containing oxygen 31*79 

Lime. 5*18 1*45 

Magnesia. 26*26 10*16 

Protoxide of iron. 4*36 0*99 

Oxide of manganese .. 0*82 

99*83 

It is clear that a great surplus of silica exists in tliis mineral^ 
and that it is not a bisilicate. This exception to the common 
rule which existed in every other analysis was unexpected. 
M. Rose repeated the analysis twice, but always obtained the 
same result. Fragments of it, w'hea distilled in a small appara 
tus, gave out water, which did not change any of the test papers. 
M. Hose endeavoured to find fluoric acid in this sahlite by melting 
it with carbonate of soda, dissolving the mass in water, evaporating 
the liquid to a small bulk, separating it from the silica, supersatu¬ 
rating it with muriatic acid, mixing it with excess of ammonia, 
and adding muriate of lime, after which the vessel was carefully 
closed. No precipitate of fldate of lime appeared, not even after 
sevend days ; and only a trace of silica was deposited.* 

A considerable quantity of another sahlite was distilled in a 
porcelain retort; the loss amounted to 3*17 per cent. Water 
%vas distilled, and at last fumes passed through the aperture 
of tlie receiver, which smelt like a mixture of sulphurous 
•and sulphuretted hydrogen. The water in the receiver was 
slightly sour; when saturated with ammonia, and slowly eva¬ 
porated in a stove, it left only a small trace of salt of ammonia, 
which, when heated, evaporated like muriate of ammonia, and 
before the blowpipe with silica and soda, gave a brown button. 
By another distillation, when the receiver was kept very cold, 
a fluid was obtained, which, in the beginning, was turbid, smelt 
of sulphur, and on being saturated with ammonia, visible traces of 
sulphur were thrown down. When the sulphur had been sepa¬ 
rated, this solution was evaporated; the same salt remained as 
before, the brown colour which it communicated before the 
blowpipe to the glass of silica and soda, proved to be sul¬ 
phate of ammonia. This sulphurous acid evidently derives 
its origin from the sulphuret of lead which occurs disseihi- 
nated in the sahlite. The very insignificant quantity shows that 
it cannot be the produce of one or the constituent parts of the 
sahlite (the water of a perfectly pure sahlite, of which the analysis 
has been communicated above, did not contain any trace of 
it). Besides the sulphurous smell, an empyreumatic one 
was observed in the water, which is peculiar to the water 

* M’’hen the liquid which had been separated from the silica was evaporated to a 
small bulk, uid a mixture of sulphuric acid and alcohol poured on it, it burned with a 
green flame, which, however, depended upon the muriatic ether, and not on boracic 
acid. 
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obtained from all magnesian minerals, as, for example, ser¬ 
pentine. 

It was, however, i^cessary to ascertain, whether the whole 
loss in the fire consisted of water. A quantity of* another speci¬ 
men was, therefore, distilled, which, in different experiments, had 
lost 3’09, 2-99, and 3*25 per cent, on a red heat, in a porcelain 
retort with a receiver, to which was adapted a tube witn muriate 
of lime. This experiment, which was made with the greatest 
care, was decisive, for no gas was given out, and the loss of 
weight of the retort answered completely to the increase of the 
receiver, and the tube with muriate of lime.* 

Fragments of the specimen which had served for this experi¬ 
ment, were employed for two different analyses. The fragments 
for the first analysis were taken from one end of the large piece; 
those which served for the second were from the opposite end. 
The result of these two analyses was: 

Silica. .. 68*08 containing oxygen 29*21 

Lime...11*24 3*ld 

Magnesia with manga¬ 
nese . ... 22*28 8*62 

Protoxide of iron. 5*30 . 1*20 

Alumina. 0*47 

97*37 

58*30 containing oxygen 29*32 

9*89 . 2*78 

24*22 . 9*37 

0*68 

4*24 :. 0*96 

0*11 • , 

97*44 

If 3*11 percent, of water are added, which is the mean quan¬ 
tity of the loss that the mineral sustained by a red heat, a 
small increase is obtained in the analysis. Though the oxygen 
in .the surplus of silica is equal to that of the water obtained, and 
it, therefore, mi^ht appear proper to consider the hydrate of 
silica as isomorpnous with the form of the pyroxene; yet no true 
hydrate Of silica being either found in nature, or produced by 
art, there exists no reason why it should occur here. It seems 
as if the distinguishing property of those sahlites, Which, on being 
exposed to heat in a covered vessel, become black, give out water, 

• The quantity of purified sahlite which was used in this experiment weighed 35*916 
grammes. The retort had lost 1*168 grammes; the receiver hod gained l*151,’f- and 
5ie iVith muriate of lime I *009 gramme. 

‘ * t • *•- * . . - - -- •-! -■*! IV/r 

■f- The number is most probably 0*151.—BrfflS. 


Silica. 

Lime. 

Magnesia.. 

Manganese. 

Protoxide of iron 
Alumina ....... 




















1823^3 same Crystalline Form as Pyroxene, 231 

and are afterwards white, and which are not fusible, or whose fusi* 
bility diminishes in the same proportion as the water they contain 
increases, depends upon an infusible mineral, which contains 
water, and in the fire becomes first black/’and afterwards white. 
Soap stone and noble serpentine are easily recognised by these 
properties, and these with comtnon serpentine occurring in 
great quantity with the sahlite, it is clear that these varieties of 
sahlite are nothing but pyroxenes; that is to say, bisilicates of 
lime and magnesia combined with variable mixtures of soap 
stone or noble serpentine, of which the first is a trisilicate 
without water; the latter a trisilicate with water. Neither soap 
stone nor serpentine has the least tendency to crystallization, 
though both are chemical compounds; they are, therefore, 
no obstacle to the peculiar crystallization of the sahlite, it 
being already known from several examples, that both soap atone 
and serpentine possess a peculiar tendency to assume the crys¬ 
talline form of other minerals.* 

Reddish-brown Malacolite from Degaro, in Finland, analysed by 

Prof. Berzelius. 

Silica. 50*00 containing oxygen25* 15 

Lime . .. 20*00 .. 5*62 

Magnesia. 4*50 . 1*74 

Protoxide of iron..... 18*85 .............. 4*29 

Protoxide of manga¬ 
nese . 3*00 .. 0*66 

Loss by heating. 0*90 

97*25 

( 2*0 b« continwd.) 


Article XIV. 

Proceedings of Philosophical Societies. 

ROYAL SOCIETY. 

• 

Jan. 23.—The reading of Mr. Macdonald’s Observations on 
Magnetism was resumed and concluded. The principal subjects 
of them were the phenomena of the variation of the needle, to 
account for which, an hypothesis, in some respects new, was 
proposed by the author. It would appear, he observed, from 
Capt. Parry’s discovery of the north-west magnetic pole, and 

• M. Rose distinctly found afterwards, on doser exainination, in one specimen of th&se 
sdilites, serpentine mixed with it, which, from its exterior, haitlly would have been dis¬ 
tinguishable from the sahlite, had he not supposed it to exist in the mixture. 
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from other circumstanced, that what we call the variation of the 
needle, is, in fact, no variation at all, so that the north-pole of 
the earth may not, in^reality, possess any m^netic attraction. 
The situation of the pole discovered by Capt. Parry, by a rough 
computation from the amount of the dip at various spots in its vici¬ 
nity, as mven by him, is at the intersection of 73° north latitude 
and 101° west longitude. Mr. M. has ascertained, that the 
oscillations of the needle are isochronous ; and also, that when 
the north pole of a magnet is presented to the south pole of the 
needle, the oscillations describe segments continually decreasing, 
but are still performed in equal times: now if the north pole of 
the earth have any attraction, the oscillations of the needle, when 
upon the line of no variation in the neighbourhood of the north¬ 
west pole, which was crossed by Capt. Parry, ought to be accele¬ 
rated on approaching it; and by this means the fact may be 
ascertained. 

Mr. Macdonald supposes that the north-west magnetic pole 
has a rotatory motion, producing the two lines of no variation in 
the northern hemisphere, and roat during the 159 years, from 
1657 to 1816, in which the needle was advancing to the west, it 
described one-fourth of its orbit. This theory of the motion of 
the pole, he remarked, required one objection to be obviated,— 
the supposed solidity of the earth: but of this opinion, he 
stated, there was no more physical proof than of the contrary 
one ; the subject was one of the hidden secrets of God never to 
be discovered. The Mosaic records indicate the earth to be full 
of water, contained as in a shell; and many passages of Scrip¬ 
ture might be adduced to conhrm this indication; the modem 
which the earth must have acquired its figure, and several astro¬ 
nomical facts, likewise tend to show that it does not consist of 
solid matter increasing in density to the centre. 

Mr. M. supposes that there is also a south-east magnetic pole, 
by the rotation of which the two lines of no variation in the south¬ 
ern hemisphere are produced ; Capt. Cook came to a spot where 
the dip amounted to rather more than 70°; and this pole may 
be discovered or approximated to by sailing in the line of no 
variation at New Holland, as far as the ice will permit. The 
circumstance that the aurora borealis is never seen to rise, in 
Greenland, either in the north or north-west, but in the south¬ 
east or east, was cited from Crantz’s History, in confirmation of 
this idea of a south-east magnetic pole. 

In his former papers on magnetism, inserted in the Philoso¬ 
phical Transactions for 1796 and for 1797, the author had 
adopted Dr. Halley’s theory of four magnetic poles ; but two of 
these, it had since been found, did not exist where they were 
stated to be. In those papers, likewise, he had ascribed certain 
effects to the action of the sun’s rays upon the earth, which, in 
consequence of Sir H. Davy’s electro-magnetical discoveries, he 
was now disposed to attribute to galvanic agency; the diurnal 
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variatioii of the needle mi^ht still be connected with the i]6fluence 
of the sun, as, indeed, its increase from March to October 
seemed to prove. Mr. Macdonald further suggested, that a 
magnetical battery might be constructed, perhaos, by a pro;^er 
arrangement of positive and negative poles ; anc. concluded .lis 
paper with, expressing his hopes, that what he had stated might 
lead some to pursue me subject, who were better qualified Uian 
himself for tlie investigation of it. 

The Society then adjourned over the anniversary of the mar* 
tyrdom of Kin^ Charles 1. 

Feb. 6.—A letter to the President from Sir Thomas Brisbane, 
Knt. FRS. dated Government House, Paramatta, New Soudi 
Wales, Sept. 6, 1822. In this were communicated the results 
of the first observations made at the Observatory at Paramatta, 
by Mr. Charles Rumker; they related to the obliquity of the 
ecliptic at Paramatta, to the longitudes of Paramatta and Syd* 
ney, to the rediscovery of M. Encker’s triennial comet, and to 
the length of Kater’s invariable pendulum vibrating seconds at 
Paramatta. 

At the same meeting was read. An Account of some Caves 
discovered in the Limestone Quarries at Oreston; by J. Wbid- 
bey, Esq. in a letter to J. Barrow, Esq. FRS. 

. The two caves described in this paper were discovered, at tlie 
elevation of 93 feet above the sea at high water in spring¬ 
tides, in the quarries upon the Cat-water, from whicn the 
stone employed in the Breakwater is procured. One w-as 
thinly lined with stalactite, and the bones it contained were 
imbedded in clay and rubble ; in the other, they adhered to the 
sides; these caves communicate with each other by a sort of 
gallery, which opens to the face of the quarry about the size of 
a man's body. • They have been examined by Prof. Buckland 
and Mr. Warburton. Their form and position were illustrated 
by a drawing annexed to the paper. 

Annexed to Mr. Whidby’s paper, was A Descrmtion of the 
Bones found in the Caves above-mentioned; by Mr, W. Clift, 
Conservator of the Museum of the Royal College of Surgeons; 
communicated by Sir E. Home, VPRS. 

The contents of the caves discovered at Oreston in 1836 and 
1820, which had been described in the Philosophical Transac¬ 
tions for 1817 and for 1821, were altogether different from those of 
the present, discovered in 1822. In the first instance, the bones 
all belonged to a species of rhinoceros ; and in the second to a 
species of bear, and to an unknown antelope or deer ; those now 
under consideration belonged to the known and existing genera 
of the ox, the deer, the horse, the hyaena, the wolf, and the fox. 
Some of them were thinly invested with stalactite, but the 
greater number w'ere firmly imbedded in clay. None had been 
gnawed, except the radius of a young wolf, which presented 
traces of the canine teeth and incisors, of an animal apparently 
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abotkt th4> size of a weasel. The bones of the rarious graoiim<» 
irorOus anthidls weire fooiid together; but those of the carnivora 
at a distance from each other. All were very fragile and white; 
Some were treated witH* muriatic acid, and found to have lost 
nearly all their animal matter; while others examined by Prof. 
Buckland retained about one>third less than those of Kirkdale. 
The proportion of animal matter retained by fossil bones, 
varies very considerably in different specimens. In tho 
Museum of the Royal College of Surgeons, there are some teeth 
of the mastodon, from the banks of tne Ohio, which have been 
de'orived of their earthy matter by means of muriatic acid, but 
stid showing their whole form. Mr. C. suggested, that the 
clay in which the 'Oreston bones were found, and which, in 
their immediate vicinity, was much blacker as well as more 
tenacious and solid than in any other part, might have abstracted 
the animal matter from them. They are so absorbent of moist* 
tire, that the largest adheres to the tongue with sufficient 
strength to support its whole weight. When immersed in water, 
much effervescence took place, and the bones became black; 
but resumed their usual appearance on being dried; this was 
particularly the case with those of the carnivorous animals. In 
consequence of their fragility, some of them were broken by the 
workmen while divesting them of the clay ; while others mil to 
pieces on being exposed to the air. In respect to the latter 
circumstance, wiey resemble the tusks, &c. of the elephant, 
found in the sand above the blue clay at Brentford, Ilford, and 
other ”>laces near the river Thames, which divide into lozenge** 
sh^ec- or into cubic fragments. 

Fossil bones showing traces of disease, Mr. Clift observed, are 
extremely rare; and he has never seen any that exhibited frac¬ 
tures which had been healed during the life of the animals ; 
there are, however, among these from Oreston, the metacarpal 
and metatarsal bones of an ox, which bear evidences of ossific 
inflammation ; and the lower jaw of a young wolf, in which two 
abscesses, one on each side, have produced sinuses. 

The fragments of shell found in one of the caves, retain their 
pearly matter, and appear to be those of an ostrea; but they are 
too small to present any satisfactory characters, not amounting 
to thQ bulk of a single valve. 

A more particular description of the bones, illustrated with 
drawings, succeeded the above observations. There are bones 
of about twelve oxen, with short conical horns, standing 
upright; and larger than the medium size of the existing species 
of that genus. A few seem to belong to a deer, but this cannot 
be Satisfactorily determined, as there is neither the head of the 
animal, its horns, nor its teeth. Some small bones of a young 
animal, apparently a calf or a fawn. The bones and teeth of 
about twelve horses, which must have been fourteen hands high. 
The bones of five or six hyeenas, including two jaw-bones witli 
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t^eth* The bon«8 of several vrolves, of the same sixe as those 
of the existing species. The whole of these retnst&s have been 
deposited in the Museum of the Royal College of Surgeons, by 
Sir E. Home. ^ ^ 

Some further particulars of the quarry and caves, by Mr. 
Whidbey, were appended to Mr. Clift’s paper. Mr. W. stated, 
that no more bones were likely to be discovered; for the rock 
containing the caves was very nearly worked out j * and he 
expressed his opinion, that no communication had existed 
between the caves and the surface of the country since the 
Flood. 

Feb. 13.—A Letter to the President from T. Young, MD. 
Foreign Secretary to the Society, was read : it related to Mr. 
Rumker’s rediscovery of Prof. Encker’s little triennial comet, 
near the place which the Professor had assigned to it by com- 
pution. Mr. Rumker first observed it on the 2d of June last, 
and it continued visible, until the 23d, when it was lost in the 
light of the moon, and it could not afterwards be discovered. 

At this meeting, also, part of a paper by Mr. Goldinghain was 
read, relating to Experiments on the Velocity of Sound, made at 
Madras. 


Article XV. 

scip:ntific intelligence, and notices of subjects 

CONNECTED WITH SCIENCE. 

I. Splendid Meteor seen on Oct. 28, 1822. By Mr, Davenport. 

• (To the Editor of the An mis Philosophy.') 

SIB, London^ Jan, 18, 1823. 

Will you allow me room in your publication to inquire whether any 
of your correspondents witnessed an extraordinarily fine meteor that 
appeared on the 2Bth of last October ? 

I was travelling northward on the Hastings* road, and going slowly 
up Silver Hill, which is about 48 miles south-east of London, byroad 
measurement, at about half-past five on the above-mentioned day, the 
sky being clear, the moon shining bright, and nearly full, the s\m 
below the horizon, but the twilight still strong; I saw on a sudden in 
the sky about north-east, a luminous bail, of full one-third the apparent 
diameter of the full moon, giving a remarkably bright and white light. 
Its height above the horizon I consider to have been about 22°; but 
being myself on a steep ascent, 1 could less easily judge of this. It 
passed towards the west in a horizontal direction, and the line of its 
motion, while I saw it, subtending an angle of above 20°, dui'ing UboUt 
eight seconds of time. Unfortunately, it passed behind a loaded 
waggon ; but as I pushed on to regain the view of it, I thought (but 
was not certain) that I saw a faint remainder of it for an instant. 

If this meteor should have been observed from any distant place, So 
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Uiatby com^rison of the apparent motion, direction, and bearings, its 
height above the earth can le estimated, I will endeavour, when I re¬ 
visit the spot, to ascertain its relative bearings and apparent altitude 
with greater accuracy; al^ I can fix on the spot on the road from which 
I viewed it, and also on the objects in the line over which 1 traced it. 

I am. Sir, your obedient servant, 

Richard DAVENroRx. 

n. Analysis of the Ashes ejected firom Vesn'oiusy during the late 
Emption, By Prof. V. Pepe, of Naples. 

In ten ounces of these ashes, which correspond to 6000 graiujs, there 
are» according to this extraordinary analysis, 186 grains of saline sub¬ 


stances, viz. 

Sulphate of potash. 

Sulphate of soda. 44 

Sulphate of lime. 57 

Sulphate of mugnesia. 16 

Sulphate of alumina. 14 

Hydrochlorate of potash. 9 

Hydrochlorate of soda. 31 

180^ 

Loss.. 

186 

Oxide of aluminium. 1800 

Oxide of calcium. 300 

Oxide ofsilicium. 1200 

Oxide of magnesium . 300 

Tritoxide of iron. 1800 

Antimony. 360 

Gold.. 13i 

Silver.. 64 

5966 

Loss .. 34 


6000 

^ However scrupulously the distinguished Professor has occupied 
himself m the search of other substances, he has not been able to find 
any more !—(Giornale delle due Sicilie, Nov. 15, 1822.) 

III. Tutenag and White Copper China. 

In the Annals for Sept, last, vol. iv. p. 236, we gave from No. 13 of 
the Edinburgh Philosophical Journal, Dr. Fyfe’s analysis of the tute¬ 
nag or white copper of China. In the original paper. Dr. F. com¬ 
mences witli some remarks on the very different statements which have 
been made respecting the composition and origin of tutenag; but it 
now appears that these may have arisen from the circumstance, that 
the two appellations have been applied promiscuously to two distinct 
substances. In No. 15 of the Edinburgh Journal are some observations 
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on the subject by Sir T. Dick Lauder, Bart. FRSE. in which he states, 
on the authority of a friend employed for many years in the trade 
between China and India, “ that the substance analyzed by Dr. Fyfe 
is not tutenag, but white copper, the properties of which are totally 
different; ” and he then proceeds as follows: 

** The white copper is used by the Chinese themselves, who are so 
jealous of perraittinp other nations to have it, that its exportation is 
contraband. In defiance of this, however, considerable quantities of it 
are smuggled out of the country, and introduced int^ India, where it is 
considered as a ^reat present to the Hindoos, &c. i^bomake domestic 
vessels^ of it. The tutenag, on the contrary, is an article of very 
extensive commerce between China and India; and ray friend informs 
me, that it is sent from China in slabs, of which he has had occasion to 
buy and sell many thousands. The slabs are abou^ eight or nine inches 
long, by about five and a half wide, and about five-eighths thick. Its 
colour is greyish; and it is not malleable, but so brittle that it is even 
necessary to use considerable caution in putting it on ship-board, to 

f irevent its being broken by one piece striking against another. The 
racture has a glittering lustre, and somewhat resembles the appear¬ 
ance exhibited by that of bad iron ; but the crystallization (if such a 
term may be employed) is larger. It does not rin^, but emits a heavy 
clattering sound. It is employed by the natives of India as an alloy 
for copper, to make brass for their domestic utensils." 


Article XVI. 

NEW SCIENTIFIC BOOKS 


PREPAaiNO FOR PUBLICATION. 

Dr. Baron, of Gloucester, has undertaken to write an Account of 
the Life of the late Dr. Jenner, and to arrange for publication the 
manuscripts of that distinguished character; tor which purpose all the 
documents in possession of the family, have been committed to hia 
care. 

Mr. Thomas Clarke is preparing for publication a new System of 
Chemical Nomenclature, exhibiting not only the component Parts of 
Compound Substances, but also the precise Proportion of these 
Parts. 

Sir W. Geli has in the press, a Narrative of a Tour through the 
Morea, giving an Account of the present State of that Peninsula, and 
its Inhabitants. 

JUST PUBLISHED. 

The Encyclopiedia Metropolitana, Part 8. 4to. Price I/. Is. 

An Inaugural Lecture on the Study of Chemistry, read at Uie Ash- 
roolean Museum, Nov. 2, 1822. By Charles Daubeny, MD. FRS. 
MGS. Professor of Chemistry, and Fellow of Magdalen College^ 
Oxford. 

The British Flower Garden. By Robert Sweet, No. I. with Four 
coloured PiateSf from Drawings by £. D. Smith. Price $s* 
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NEW PATENTS. 

H. Ibt»ot8on, Sheffield, fender-manufacturer, for a fender capable of 
being extended or contracted in length, so as to fit fire-places of differ¬ 
ent ^mensions.'—Nov. 28. 

J. Dixon, Wolverhampton, Staffordshire, brass-founder, for im¬ 
provements on cocks, such as are used for drawing off liquids.— 
Nov. 28. 

J. Woollams, Wells, Somersetshire, land agent, for improvements in 
wheeled carriages.—-Dec. 5. 

W. Robson, St. Dunstan’s-hill, Tower-street, printer and stationer, 
Ibr a method to prerent or protect against fraudulent practices upon 
, bankers* checks, bills of exchange, and various species of mercantile, 
commercial, and other correspondence.—Dec. lO. 

J. Perkins, Fleet-street, late of Philadelphia, engineer, for improve¬ 
ments in steam-engines. Communicated to him by a foreigner.— 
Dec. lO. 

S. Parker, Argyle-street, Westminster, bronzist, for improvements 
in the construction of lamps.—Dec. 10. 

W. Bundy, Fulham, Middlesex, mathematical instrument maker, 
for a machine for breaking, cleaning, and preparing, flax, hemp, and 
other vegetable substances containing fibre.—Dec. 16. 

T. B. W. Dudley, King-street, Westminster, mechanist, for a 
method of making or manufacturing malleable cast-metal shoes for 
draft and riding horses, and other animals, upon a new and improved 
plan or principle.—Dec. 16. 

J. Nicholson, Brook-street, Lambeth, engineer, for apparatus for 
the more conveniently applying heat to certain instrun^ents of domestic 
use.—Dec. 16. 

J. Dumbell, Howley House, Warrington, Lancashire, merchant, for 
improvements relative to carriages.—Dec. 16. 

J. Bainbridge, Bread-street, Cheapside, merchant, for improvements 
bn rotatory steam-engines. Communicated to him by Amos Thayer, 
jun. of Albany, America, mechanist.—Dec. 16. 

M- Wilks, Dartford, Kent, seed-crushcr, for a new method of refin- 
ing^oil jgroduced from seed.—Dec. 20. 

T. Linley, Sheffield, Yorkshire, 1>ellow6-maker, for a method of 
increasing the force or power of bellows.—Dec. 20. 

Sir J. Jelf, Oaklans, Gloucestershire, for a combination of machinery 
for working and ornamenting marble and other stone for jams, mantles, 
chimney-pieces, and other purposes.—Dec. 20. 

J. I. Hawkins, Pentonville, cinl engineer, and S. Mordan, Union- 
street, City-rood, portable pen-maker, for improvements on pencil- 
holders, or port crayons, and on pens, for the purpose of facilitating 
writing and drawing.—Dec. 20. 

W. Pass, Curtain-road, Shoreditch, dyer, for an improvement in 
calcining emeltiDg of vQrious descriptions of ores.—Dec, 20. 
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METEOROLOGICAL 

TABLE. 

• « A r . 

Baromstkb. 

TaERBfOMBTEB. 

■ 

DanieU^a hyg. 

1823. Wind. Max. Min. 

Max. 

Min. 

£vap. 

BMn.; at nopo. 

1st Mon. 





J^n. 1 Var. 29*94 29-91 

37 

29 

— 


2 S E 30-02 29 94 

44 

36 


25 

3 $ E 30-02 29*93 

44 

36 , 

— 


4 S E 29*93 29 91 

40 

37 

— 

26 

5 3 E 30 03 29 91 

43 

37 

— 

25 

6 S 30-25 30 03‘ 

45 

35 

— 


7 N E 30-30 30-25 

41 

32 

__ 


8N E 30-25 30-16 

40 

20 

— 


9 N E 30- 16 '30 05 

32 

21 

— 


10 E 30-07 30 05 

33 

23 

— 


UN E 30-09 30-08 

31 

22 

— 


12 N E 30 08 29*88 

30 

19 

— 


13 N E 29*88 29*78 

30 

15 


«... 

14 E 29*78 29*48 

31 

14 

— 


15 N £29*55 29*48 

31 

20 

mmm 

, ^ ^ 

l6'N W 29*58 29*55 

34 

26 

— 


17 N W 29*58 29 57 

34 

26 

— 


18 N W 29*69 29-37 

34 

6 

— 


19 S W 29 89 29*69 

19 

4 

— 


20 N W 30-05 29*89 

32 

' 19 



21 N E 3013 30 05 

33 

22 

— 


22 N E 30*13 30 02 

28 

20 

— 


23 E 30 02 29*96 

27 

21 

— 


24 N E 30 0 129*96 

30 

20 



25 E 30-01 29*98 

28 

22 

— 


26 N Ei29*98 29*89 

3l« 

25 

.... 

• 

27 S E 29-89 29*68 

40 

29 

— 

MM* 0 

28 S W 29 - 68 , 29*33 

46 

' 42 

— 

1-05 

29 8 E 29*56 29*33 

50 

39 


04 

30 S W 29*56 29*34 

46 

40 

— 

—- 

31 E 29*34 28*97 

41 

37 

•42 

20* 

30-30 28-97! 

50 

4 1 

•42 

2*05 

The observations in each line of the table apply to 

a period of twenty-fouT hours. 

benmnine at 9 A. M. on the day indif^ted in the |iiwt.eplwnn. A dash denotes that 

the xesttH is tadoded in the next foUdiring dhserration. 
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, REMARKS. 

l^irst Month. —1. Cloudy. 3. A gentle thaw with some run. 3. Fine. 
4. Cloudy. 5. Rainy. 6—8. Fine. 9. Hoar frost: fine. 10. Cloudy. 11. Fine : 
afternoon overcast. 12. Bleak. IS. Some snow this morning. 14. Fine. 15. In a 
heavy snow which commenced tliis morning, a Hock of some hundreds of wild geese 
passed over us about It, a. m. steering their course to the east. The snow fell to about 
four inches depth on the level. 16. Borne snow at 10, p. m. 17. Cloudy. 
18—20. Much rime on the trees; which, being rather loosdy attached, a part fell as it 
ctdlceted, forming a regular snow shower under the trees: the latter nevertheless 
retained at length a sufficient quantity of the icy foliage to enable them to cast a full 
shadow on the ground as in summer, which had altogether a singular appearance. 
21. Fine. 22—94. Cloudy. 25. It began to snow at three, p. m, and the fall conti¬ 
nuing through idl the night, covered the ground to five or six inches on the level. 
26. Cloudy. 27. Some hail at nine, a. m. followed by rain, which continued till near 
four, p. m. 28. Rain. 29—31. Cloudy. During the intense cold of tlie month, 
much ice accumulated in the Thames, tire navigation of which was for some considerable 
time suspended for the smaller vessels. The feathered tribes exhibited in various ways 
the appearance of distress usual with them on such occasions by changing their quarters, 
and seeking food nearer than usual to the houses and villages. 


RESULTS. 

Winds: NE, 11 ; E, 5^ SE, 6; S, 1; SW, 3; NW, 4; Var. I. 


Barometer: Mean height 

For the month. 29-854 inches. 

For the lunar period, ending the 4th . 30‘28i 

For 13 days, ending the 2d (moon nortli) '.30*2.39 

For 14 days, ending the 16th (moon south) . 29*046 

For 13 days, ending the 99th (moon north) .......... 29*828 

Thermometer: Mean height 

For the montli...^... 30*629® 

- For the lunar period.....33*166 

Foe SO days, the sun in Capricorn.... 29*383 

Evaporation.. . o*42 in. 

... 2*05 


S/ratJifrd, Second Monthf 82^ 1823. 


R. HOWARD. 
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Article I. 

Description of a new Alinernf. By Mr. A, Levy, MA, of the 

Uiiivf’rsity of l*aris. 

('I'o the J^ditor of the A?niffh of Philosophy,') 

SIR, (lirtif Iliistrfl-stni’f., lifootu.'ihnri/, March 3, 1823, 

[ suALi. aixain be^' the favour of your inserting in the Animh 
of Philosophy tlie crysl.iillographical description of a mineral 
whicli I cannot refer to any substance whose primary form has 
been determined liitluato. It occurs in small brilliant yellowish- 
browki crystals, vvit.li adularia and iuincllary crichtonite, and 
comes from Dr.upl.dny. On account of its colour, accompani¬ 
ment, and localit y, it has been classed with sphene; but as it 
will appear from what follows, it difiers essentially from this last 
sulistauce. its hardness is much less than that of sphene ; it 
cleaves very easily in one direction, and the face of cleavage is 
perfectly brilliant. The primary 
form is an oblique rhombic prism, 
tig. 1, in which the .incidence of 
the two lateral planes m, m, is 
l)(i° l(/, that of the base p on one 
of the lateral planes 40', and 
the ratio between oru? side of the 
base and one of the lateral edges 
nearly that of 10 to 7. The pri¬ 
mary form of spfieue is also an 
oblicpie rhombic prism, but its 
dimensions are diffeient. The 
incidence of tiie two lateral 
A/eic ISeriesf vol. 


Fig. 1. 
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planes is 137° 5', and that of the base on one of the lateral 
])lanes 94° 3'. Sphene presents in the series of its secondary 
forms many oblique rhombic prisms, the lateral planes of which 
r-a; j produced by modifications either on the lateral edges, two 
of the sides of the base, or the lateral angles; and the base is, 
either the base of the primary or some secondary plane produced 
by a decrement on the angles a or o. None of these secondary 
oblique rhombic prisms that I have observed, nor any of those 
mentioned by Mr. Rose in the excellent paper on sphene, he has 
published at Berlin, have their planes inclined at the same 
angles as those of the primary of the substance I am describing. 
The secondary oblique prisms of this substance do not either 
in their measurements correspond with any of the oblique rhom¬ 
bic prisms of sphene. 1 have also tried whether I could not 
deduce by some law of decrement, the form of this new sub¬ 
stance from the primary of sphene, and I have found it was not 
possible without assuming very complicated laws. I believe, 
therefore, 1 am entitled to consider it as a new species. Mr. 
lleidand has proposed to me to call it 'J arjici iic, from the name 
of the gentleman in whose collection it was first noticed as a 
distinct species. This tribute is C(‘rtainly well due to Mr. 4\u- 
ner, who has undertaken" with so much readiness and liberality 
the publication of a detailed descrijjtion of his most valuable 
collection. This new substance is very scarce, and Ixisidcs the 
specimen where I have observed it, Mr. Heuland knows but one 
more in England. 1 could only detach a single crystal of it, and, 
therefore, could not attempt to determine its specific gravity, or 
to liave it analysed. 1 hope the observations I have made may 
induce some others to examine the physical and chemical pro¬ 
perties of this substance, should they be able to procure it, and 
it is partly for this motive I publish them now. 

The form of the crys¬ 
tal I have examined is 
represented, fig. 2 ; its 
planes were sufficiently 
l3rilliant to measure the 
incidences of any two 
of them. The reasons 
•for which I took the 
planes tn, m, in prefer¬ 
ence to the plane.s mark¬ 
ed h^y for the lateral 
planes of the primary 
form, are obviously, that 
in the hypothesis 1 have 
made, the planes g‘\ h\ 
are the result of simple decrements on the lateral edges of the 
primary, and that in the other supposition, they would have 


Fig. 2. 
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been the result of intermediary decrements. For a similar 
reason relative to the face I have determined the ratio 
between the lateral edge and one side of tl^ base by assuming 
a' to be the result of a decrement by one row on the lateral 
angles of the base. The cleavage I have mentioned before is 
parallel to a plane passing by tlie two small diagonals of the 
buses. The decrements which produce the other faces are 
indicated by the signs written upon them ; and their incidences 
upon p or m are as follow : 



Incidence 

on m. 

Incidence on p. 

ni . 

. . OCP 

10' . 

1)0° 

40' 

\ 

h- 

140 

50 

110 

30 

IP 

lot) 

28 

153 

52 

. 



, 137 

22 




. .. 155 

17 

C • m • * * 

.. 144 

51 ,. .. 

, 110 

1 1 

a' . 



127 

35 




142 

20 


. 102 

15 




.]{)1 

o 




. 131 

I m m m 4 

,.. 00 

0 


It will not be, perhaps, us(‘less to remark, that in the oblique 
rhombic pristu 1 have adopted for the })rimary form, the line 
joining ihe angle o with its o])posite is not perpendicular to the 
t;dge //. A perpendicular drawn fV(.)m o upon the edge opposed 
to // would cut that line at a distance from u, a little less than the 
two-thirds of the length 1 have assignf'd to it. 

1 am, yours, &c. A. Levy, 


Autici.e II. 

llm'orc/ics info flic Mathematical Principles of Qhemical Philo^ 
sophy. By the Hev. J. B. Bmmett. • 

{('onrlitdi d from vol. iii. N. S?. p. 43.'}.) 

Great Oasrbto ii, Feb. 22 , 182 -}. 

Sect. 11. On ihe Const ruction of Litpiids. 

Itemma, 1.—When the repulsive force of heat in a solid 
exceeds the force of cohesion, its particles will be separated 
from each other. 

l.emma 2.—If there be two ciirv'es having- a common axis, 
and on the same side of it, whose ordinates are inversely as 
some given powers of their abscissiv ; that curve whose ordi- 

V 

fV Am 
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nates vary inversely as the highest power of the abscissa, will 
either lie wholly between the other curve and the common axis, 
or will intersect it in one point. 

iLemma 3.—If the force of attraction vary inversely as any 
power of the distance, and there be two equal and parallel 
planes ; when the distance between them is very small, their 
mutual attraction varies as the same power of the distance 
inversely, the force belonging to the surface only. 

This follows from lib. 1, Thop. 90, Newt. Princip. by placing 
instead of a corpuscle at P, a plane parallel to 1) L, and making 
the distance A P very small. 

Cor. 1.—If the force of such planes be finite at any tinite 
distance, it will be infinite in contact. 

Cor. 2 .—The same applies to spheres of indefinitely small 
magnitude, the force belonging to the surface only ; in contact 
it will not be infinite. 

Prop. I. 

When the pari ides of a solid are separated by the force of 
heat, they remove to such a distance from eadi other, tlial the 
force of attraction at that distance balances that of repulsion, 
and the body becomes fluid. 

Let AC be two equal 
and similar particles of 
matter; while they are in 
contact with each other, 
the force of coliesion ex¬ 
ceeds that of repulsion; 
let the repulsive force of 
heat be increased until it 
overcomes the cohesion; 
the particles will separate 
(Lemma 1), but the force of cohesion is indefinitely greatin* tlian 
the attraction of the particles at the least possible dislancc, and 
vanishes when contact of the ])articles ceases ; therefore A and 
C become repulsive. Join A C, and bisect A C in B; describe 
the curve I) F H such that its ordinates are as the forces of 
aV-traction at the distances re[)resented by their respective 
nbscissai; at K erect the jierpendicular E K, and D K is the 
entire force of attraction at K, except cohesion. 3'ake K Iv to 
D K, as the force of repulsion in contact is to that of attraction, 
and describe the curve E F 1 such, that its ordinates F (1 are 
always as the force of repulsion ; tliat is, as the density of the 
calorific atmosplKues at ii; this curve approaches A C more 
rapidly tirau the former, but K is by the hypothesis groatca- 
than JD K; Iherefore (l.emma 2), the curves will intersect each 
other, or the forces will In; equal at sonu^ given point F; let fall 
the perpendicular F C, and the particles will be in equilibrio at 
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the distance K G ; for at G the ordinates of the two curves are 
equal; therefore, the opposite forces are equal to each other: 
also bei-weeii G and K. the force is repulsive; beyond K, it is 
centripetal ; therefore, the temperature beinf^ uniform, the dist¬ 
ance between the particles can be only K G, and they are there 
in ecpiilibrio between two opjiosite forces ; therefore, they have 
perfect freedom of motion round each other; and *a number of 
such particles will constitute a liquid. Q. K. 1). 

Cor .—Under atmosplierical pressure, the distance KG will 
be diminished, so thai the excess of the force of re[)ulsionabove 
that of attraction shall equal the pressure. 

Puop. If. 

To lind the order of arran;^'emcnt of the particles of a liquid. 



Let therij be a system of detachf'd particles, 11, C, A, L\ &c. ; 
join their (U'lilres li t-, G A, A li, &c.; arrange them so that the 
lines li C, G A K, ticc. whi<’.li join the c»mtres of contiguous 
particles may lorni stpiares li y\, G F, &.c. By the nature ol'the 
iiuun*, A is surromuled by the greatest possible number of par¬ 
ticles under the given arrangement. Supjjose the forces acting 
b.:tween li and G, C' and A, A and E, mutually to balance 

each other, then A and ii, (' and F, attract each other 


(Prop. 1.) ; and since A li is ev|ual to GF, tlic arrangement of the 
system may remain ; but if by any disturbing force, 13 be brought 
nearer to A, since the tlistances li G, C- A, Ikc. must remain per- 
mammt, li will continually approach towards A ; E and G must 
recede from each other, until their mutual attracting forces 


balance; their repulsion ; i. e. when B A is e<[ual to G A, whejix 
also C F. is ecjual to 2 G A ; consecpiently when the triangles 
B G A, B Fi A, are equilateral. Similarly, since the position of 
G is changed, the equililxrimn of G D F A is destroyed, and the 
particles 0 and F will assume the same order of arrangement; 
and the same change must take ])laci; throughout the whole 
system. Again : by the same reasoning, if B and A, G and FI, 
are in equilibrio, B and C’, G and A, ike. will l)e mutually repel¬ 
lent; and tiaally, if disturbed, assume the same order. Thcre- 
1‘ore, their arrangement r/, h, r, d, Ikc. becomes such that the 
straight lines n 0, hr, c a, Ikc.joining their centres, form equila- 
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teral triangles, in which equilibrium is preserved ; for since the 
particles are equal and similar, and a, b, mutually balance each 
other, b and c, c and «, are in equilibrio ; and if c be bi’ought 
nearer to h or a, it is*repelled (Prop. I.); if removed to a greater 
distance, it is attracted; therefore the triangles a b c, a c e, &c. 
will be equilateral. Q. E. P. 

Prop. 111. 

Liquids will be expanded by lieat and contracted by cold. 

It has been demonstrated in a Ibrnier paper that by increasing 
the heat, tlie repulsive force of every calorific atmosphere is 
increased; and u[)on the surface of a particle of a liquid, it 
exceeds the force of attraction. Hence (l.ennua2), the distance 
of the point in which the forces are in eijuilibrio is increased ; 
therefore the particles seiiarate. (.’onversely, diminish tluihcat, 
and the particles approach, or, in other words, the volume con¬ 
tracts. Q. E. D. 

Prop. IV. 

Solids absorb heat during fusion. 

By Prop. 1, the particles se[)arate during hision ; hence tlm 
calorihc ainiospheres are enlarged, and particularly where they 
are most dense; therefore, caloric will be absorbed. Q.hb P. 

Cor. 1.—ll ence, during fusion, some bodies will absorb more 
heat than others. 

Co?\ 2,—The proportionate quantities absorbed during the 
fusion of difibrent solids are measured not by equal weights, but 
by weights which are proportional to tlie atomic weights. 

Cor. 3.—Hence solids fuse gradually, and the temperature 
remains constant during fusion. 

Cor. 4.—Hence the temperature of.a solid cannot be elevated 
above a certain point. 

Cor. 5.—Hence the reason of the operation of that class of 
frigorific mixtures which depends upon the solution of crystals 
of saline matter. 

Prop. V. 

Some bodies expand, others contract, d\iring fusion. 



Let A, B, C, D, be four particles of a solid; jf.un their centres., 
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and from A, let fall the perpendicular A E ; let the angle ADC 
be tliat which the parallelogram has, when the particles are on 
the point of separating from each other. When they have sepa¬ 
rated, as Oy by Cy (ly til6 aiiglcs are 60° ahd 120° respectively 
(Prop. II.) ; let^'g be the distance to which they separate (the 
liquid having the same temperature as the fusing solid) ; from b 
let fall the perpendicular h e, which bisects gy and c d. 

The solid A 11 C D : solid « 6 c : D C x A E- : d c x h e‘^, 
or as A D x A : {A D + f x A ; but b e : b c in a 

constant ratio ; let b e •=. * - : that is = ^ \ therefore, so- 

lid A B C D : solid a c d :: A D x A Now 


AD x A E- may have any value between A D’ and ' 


A D» 
4 ’ 


while 


{a 1) 


is always 


J) fgV 


which may be greater 


or less than the former according to the value therefore, 

since these quantities admit of indefinite variation, some bodies 
will expand, and others contract. C^. E. D, 


Prop. VI. 

Liquids will be attracted by solids. 

It has been proved (Prop. 1), that beyond a certain distance, 
tlic entire force exerted by the particles of a liquid is centripetal; 
at all distances the centripetal force of the particles of a solid 
exceeds the repidsive; tiiereforc, the two will attract each 
other. Q. E. D. 

Cor. 1.—If the mutual attraction of the particles of a liquid 
exceeds their tendency to a solid, a small drop will retain nearly 
a spherical fio;ure upon the surfaci; of that solid. 

Cor. "2 .—If the mutual attraction of the particles of the liquid 
1)0 less than their attraction to the solid, the drop will spread 
upon its surface. 

Cor. 3.—Hence in Cor. 1, a small mass of a solid specifically 
heavier than a lk[uid may be made to float iqion its surface. 

Cor. 4 .—If two drops of a liquid, constituted as in Cor. 1, be 
placed iqjon a horizontal polished surface, and very near tege- 
ther, they will attract each otlier and unite. , 

Cor. 5.—If two liquids be mixed, of which the similar parti¬ 
cles attract each other more powerfully than the dissimilar, and 
v/hich ditfer in specific gravity, they will separate again. 


Prop. VII. 

If a porous solid be moistevu'd with a liquid, the liquid will 
cause expansion of the solid; and if equal solids be taken, hav¬ 
ing unequal pores, the entire expansive forces upon equal sur¬ 
faces will be inversely as the diameters of the pores ; the solid 
being insoluble. 
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Let A B C D be a capillary pore in any solid ; 
take E any point within it; immerse the solid 
in the liquid ; it attracts those parts of the liquid 
which are within a certain minute distance from 
ibe surface ; these parts tend to enter at E; and 
since the force of attraction is inversely as the 
square of the distance, and all liquids are incom¬ 
pressible, or indefinitely nearly so, the tendency 
will be inversely as the distance of E, and the 
whole force upon one side of that pore will be as 
that side directly and its distance from E 
inversely. Take €t b c d similar to A B C 1), and 
e similarly situated to E ; the tendency of the liquid to enter at 
E : that at e :: « 6 : A B; but the area of one side A B : area of 
one a b A B- : a b- ; therefore the whole force upon the side 
A B : that upon a /> :: A : a b •. now if equal solids be taken, 
the number of such pores contained under equal sections will be 
inversely as the square of the homologous lines of those pores ; 
lienee the whole expansive force acting upon equal surfaces will 
be inversely as the diameters of the pores. Q. E. D. 

Cor, 1.—In diflerent substances, the force will be as the 
actual attraction existing between them and the liquid directly, 
and the magnitude of the pores inversely. 

Cor. 2.—When an insoluble solid is immersed in a fiuid, if the 
tendency of the liquid to enter its jiores be greater than its cohe¬ 
sive force, its parts w'ill be separated. 

Scholium. 

By Lemma 2, we may see the reason why corpuscular forces 
are so great as they are found to be, and why the forces are cor¬ 
puscular. The demonstration of this.and several other parts is 
omitted for the sake of brevity, and they will subsequently 
appear as a separate work in an enlarged form. From this the 
reason is evident why an elastic fluid of so amazingly great 
rarity as caloric can produce the observed powerful effects ; for 
distances from the surface of a particle being taken in harmonial 
progression, the repulsive force of the calorific atmosphere 
decreases in geometrical progression, and therefore distances 
mjiy be found, such, that this may equal any finite force. Upon 
the same principle depends the immense force of water when 
admitted into the capillary apertures of porous solids. 

Other curious phenomena admit of easy solution. From the 
great tenacity of melted glass, it appears that the utmost limit of 
expansion is produced before the glass is melted ; that is, when 
the angles A, B, C, D (Prop. V.) have become right angles, the 
particles are yet preserved in contact by a powerful cohesive 
force. On account of this tenacity and the great rapidity with 
which it increases as the temperature is reduced, the particles 
cannot readily yield to any force which may be impressed upon 
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them; if the glass be iinannealed, i. e. allowed to cool rapidly, 
it haidcns rapidly, aud the particles cannot return to that 
position in which tliey would be placed were the cooling very 
gradual: hence, from a former paper,*the particles may have 
the same position when cold which they had in a fluid slate ; 
but if the place of one particle be disturbed, the equilibrium of 
the whole system will be destroyed, and the mass, however 
large, will be broken to pieces, by the action of a small piece of 
any hard matter: hence tlie peculiar properties of bottles of 
unannealed glass, Ihince Rupert’s drops, See. Also, owing to 
the great tenacity of glass at the aiuiealing temperature, by that 
])rocess, the ])nrticles can never assume that position in which 
their attracting forces tend to place them ; hence then they will 
always have a tendency to change, when the situation of a part 
is alteied ; the cutting diamond may depend upon this prin- 
cijile. 

The mechanical properties t)f liquids prove that the repulsive ' 
force of heat dec'.reases more rapidly than tl»e centripetal force. 
3’Iu; j)arts oi'a Ji([uid have poriect fi eedom of motion, therefore 
the particles cannot toucli each other ; since they are at a cer¬ 
tain distance from t;ach other, which is permanent, the tempera¬ 
ture being constant, they must be in equilibrio between two 
o]vposite forces, vvliich are et^ual at that distance. If the force 
of repulsion vary less rapidly than the other, there may be a 
distance at which the two forc(!S are equal ; but if two particles 
under such circumstances be disturbed, the etpiilibrium is 
(liistroyed, and, if brought nearer, they will come into contact ; 
if removed to a greater distance, they will separate indefinitely, 
which is contrary to llie fact: if the force of re])ulsion vary 
most rapidly, both forces, Prop. 1. will tend to that point, so 
that the particles can be only at that distance from each other. 
Again; if the repulsive force vary less rapidly than the other, 
increase of heat would cause contraction, and vice versitj which 
is absurd. 

Cor. 2, Prop. VTI. shows why dry unbaked clay, white lead, 
Prussian blrua, and many other solids, insoluble in water, are 
reduced to a paste when immersed in it; these substances arc 
well known to be sensibly porous, and it is evident that the force 
with which the water leads to enter into and expand thejpores, 
exceeds the cohesive force of those solids. 

The tenacity of moist clay results from a similar cause. Clay 
also will contract permanently by the application of heat. By 
the first application of heat, the water contained in the clay will 
be expelled : it is tlitm tilled with minute pores ; if the tempera¬ 
ture be increased, the force of cohesion is considerably dimi¬ 
nished, and the sides of the pores will have a tendency to 
approach each other ; consequently tlie volume will contract, 
and the contraction will be permanent. 
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Sect, III. O/i Gaseous Bodies. 

\ 

" Bemma. 

In distances from the particles 
of bodies, such, that the in¬ 
crease of density of the sur¬ 
rounding caloric is very small 
compared with its entire density. 

If the force of attraction vary 
inversely as the wth power of 
the distance, and the elastic 
force of caloric be as its density, 
the repulsive force of the calo¬ 
rific atmosphere will be inverse¬ 
ly as the n — Uli power of the 
distance. 

Let A P Q be a particle of 
matter ; produce the radius A S 
indefinitely ; describe the curve 
D L I, such that its ordinates B D, K L, &c. perpendicular to 
B S, shall be proportional to the force of attraction at B, K, &c. 
Let tliis particle be immersed in an uniformly diffused elastic 
medium, whose density is B F; at remote distances A, K, the 
pressure on K : pressure on ^ S /c : S K. 

Through the point F draw F’II parallel, to B S, and if the 
medium were not attracted by A P Q, its density at all points 
A, K, B, See. would be ecpial to B F. Take C indefinitely near 
to B; the specific gravity of the elastic medium at B is as B 1> 
X B F; therefore its pressure at C is as- B D x B F x B C ; 
if this pressure be indefinitely less than the whole elastic force 
of the fluid, its density will be increased b}*^ this pressure, by a 
quantity which is indefinitely small, compared with the whole 
oensity, or the fluid may be considered as incompressible by 
the force acting upon it. At the point K, let the density K M 
be increased by the superincumbent pressure, by the quantity 
M (), find let M O be very smajl compared with K M ; through 
k drav,’ k o parallel to K O, and O o parallel to K k ; the evanes¬ 
cent area K m will be less than the evanescent area K o by the 
indefinitely small area M o ; therefore the pressure K L x K M 
X K k is less than the pressure KL x KO xK7c by the 
quantity K L x M O x K Ar, which is indefinitely small when 
compared with either; therefore the pressure at k will be inde¬ 
finitely nearly equal to the sum of all the several pressures K L 
X K k X B F, C K X B C x B F, &c.; that is, as the area 

kB D I X B F. Let the force of attraction be as ^ * • and tlie 


13J> W 
c-£ a 
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lines L D, SB, be produced infinitely ; the area A: B D / is as 

Cor. 1.—If the force of attraction bd inversely as the square 

F 

of the distance, the force is as -r---. 

x\ jK 

Cur. 2.—The t^reater A K is taken, the nearer will this 
approximate to the truth. 

Cor. 3.—If at equal distances the forces of difterent particles 
be ditlerent, the areas B D K L at those distances will be as 
those forces. 

Cor. d.—If the density of the medium vary, the area B D K. L 
will bo as that density. 

Cor.fi. — If different particles be placed in similarly constituted 
niedia of<Htl'crent densities, the areas B DK L at equal distances 
Avill bo as their forces of attraction and the densities of the^ 
media. 

Piior. 1. 


When alicpiid lias attained a certain temperature, its particles 
become imitualiy repulsive, and it becomes gaseous. 

Let <2 H B be a par¬ 
ticle of matti.r, A its O 


centre; draw the right 
line AC; and at B 
(haw the tangent BD. 
describe the curve 
M P, such, tliat its 
ordinates P 11, l\l I, 
^c.. may be propor¬ 
tional to llie I’orce of 
attraction at the dist¬ 
ance's Bil, BljJfvc. In 
licpiids, tlic force of 




jt. -=^p 


repulsion cxc:eeds that of attraction on the surface (Sect. 2, 
Prop. 1). 'take B I) to represent the force of repulsion, and 
let the curve I) S G O be such that its ordinates are as the 


forces of repulsion at the half distance of tlieir abscissie. 
Within a certain distance of B, the curve DSG O will approach 
the axis more rapidly than E F M, and will, therefore, intersect 
it in some point F (Lemma 3, Sect. 2) ; therefore at H, the 
forces will balance each other. Beyond a certain distance, the 
curve D S G O will approach the axis less rapidly than D F M 
(Sect 3, Lemma), and will, therefore, intersect it in some other 
point G. Increase the heat, and the points il and K will conti¬ 
nually approach each other, until, at a certain temperature, they 
meet in some point 1; draw the perpendicular I M, and the 
curve DS G O, i. c. at a higher tcinpeiaturc LM N is a tangent 
to the curve E F M P at M ; hence fjctween B and I the force 
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is wholly repulsive; at I evanescent; beyond I repulsive in 
infinitum. If the heat be increased by tlie smallest possible 
quantity, the particles must separate until the force of repulsion 
is balanced by some ext^jrnal force. Q. E. D. 

C"or. 1.—Under the pressure of the atmosphere or any other 
external compression, a liquid W'ill become gaseous at a higher 
temperature than in vacuo. 

Cor. 2.—The greater this pressure is, the higher will be the 
temperature required. 

Cor. 3.—Some bodies may become gaseous, without previously 
entering into a state of fusion ^ for 11 and K may coincidt? before 
cohesion is destroyed. 

Cnr. 4.—Such bodies may b(‘ fused under a strong ])rossure. 

Cor. 5.—A liquid boils in vacuo, when 11 and K coincitle. 

Cor. 6 .—Under pressure, at the ])oint M, the boiling point is 
attained when the repulsive force exceeds the centripeial by a 
' quantity equal to the compressing force. 

Cor. 7.—Tlie temperature of a boiling liejuid Is the same as 
that of the disengaged vapour. 

Puor. II. 


Caloric is absorbed during evaporation. 

From the ratio between the spccdlic gravities of the same 
body in a solid or liquid, and in a gaseous staUi, it is tividenl 
that in the latter, the particles are separated to a great distance 
from each other; therefore their calorific atmospheres ar(.* 
enlarg'cd, and heat is absorbed. Q. bh D. 

Cor. 1.—The specific hi'at of any body is greater when it is 
elastic, than when in a solid or litpiid state. 

Cor. 2.—Hence the action of frigorific processes which depend 
upon evaporation. 

Cor. 3.—Heat w'ill be evolved when a gas is resolved into a, 
liquid or solid state. 

Prop. III. 


I 








At a given tem])erature, the elastic force of a gas will be nearly 
inversely as its volume. 

By Lemma 3, Sect. 3, the elas¬ 
tic foroa of a particle of a gas is 
inversely as the distance from its 
surface ; therefore, neglecting the 
force with whi(‘h the ])arJicles at¬ 
tract each other, the elastic force 
of a gas will be inversely as its 
volume ; for let A, B, C, D, &c. 
be a number of particles of a gas, 
they are equal and at all ejjual 
distances, their forces are equal, 
by the hypothesis. Bisect the 
distance r G in H, and join D H; then, since F H is equal to 



:k 
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H G, the elastic force of the atmosphere of F is etpial to that of 
G in the point H. Bisect D F in K, and through K draw L M 
at right angles to it, vvhicli will cut D Ij J) H, in L and M ; join 
L F, F i\l ; then, since D K, K F, arc equal, the atmospheres of 
11 and F are eipivilly elastic at that point; because 1) L is ecjual 
to F L, tlicy are equally dense at L; also at M ; or if any other 
point n be taken in L i\l, and i) //, F // be joined, the forces will 
be equal at that p<)int; and if tiie solid figure be taken, the 
elastic forces of the atmospheres of J) ajui 1^ will be equal in 
every point of the hexagonal plane passing through K, to which 
D F is perpendicular; therefore, the entire repulsion between 
those particles takes place in that plane; and the same may be 
])roved of ail the other particles ; therefore, since the angles 
L F K, K F M, are constant, as the rlensity varies, all the lines 
L F, F K, \j D, &c,. have to eacJi other a constant ratio ; and by 
v^ect. 3, Lemma, density at K : tl\at at iVl in a constant ratio, 
and since the elastic force at K is inversely as K F, that at L is 
inversely ns K F, and the same may be proved of the entin; 
repulsivi! force ; therefore, tlu; eniire repulsive force between the 
two particles D and F will be inversely as J) F; tlnnefore, by 
Newton’s Frincip. lib. 2, Prop. 23, the elastic force of the gas 
will be inv(;rsely as the volume. (1. E. D. 

Cor. 1.—If the compression be such that the force of attrac¬ 
tion between th(^ particles ju’oduce any sensible effet^t, having 
given the ratio ol the lurces at any given distance, the force will 

be as eacli term being multiplied by the force at that 


givmi distance. 

Cor. "2 .— If tile gas Ixi highly compressed, its elastic force w’ill 
increase in a higher inverse ratio than that of its volume. 


Srholi.fl-a. 

If (he force of att raction vary inversely as the (Mibe of the dist¬ 
ance, the cube of the cornpressing force will be as the fourth 
power ol' t.h(i density. If! he force of attraction be as tin? fourth 
jjower of the rlistanco inversely, the <Mibe of the compressing 
force will be as the fifth power of the density. 

Pitor. IV. 

Gases will be cxpantled by lieat, and contracted by cold, their 
elastic force being constant. 

J.et the elastic force of a conlined jiortion of a gas be bahincrul 
by the pressnrci of the air; heat it, and the elastic foice of the 
caluiifu; atm<jsj>!ieres of its particles will bo increaserl; therefore, 
the partich s will have a tendency to separate from each other; 
the gas will ex[);uul ; but the I'orce of each particle is inversely 
as tJie distance ; therefore, a distance will be found, such, that 
the gas will again be in cquilibrio with the external air, and con- 
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sequently the expansion •will proceed until this distance is 
attained. The converse will take place by cooling. Q. E. D. 

^ Pjiop. V. 

The elastic force being constant, the change, produced in 
ecpial volumes of dillerent 
gases by the same variation 
of temperature, will be equal. 

I.et A D be the radius of 
a particle of a gas produced; 
let E F G be the curve whose 
ordinates represent the force 
of attraction at the distances 
of their respective abscissae; 
these multiplied into the -A B n 

-density of the surrounding caloric give the density of the caloric 
at those points ; therefore the pressure at B is as (he area 
E F G D B. bet the density of the surrounding caloric be 
increased, and be to its former density as « : 1 ; represent this 
by the curve HI K ; then the area B E G I) : area B 11 Kl) :: 1 : // 
and area B H K D ; area C 1 K I) :: A C : A B; therefore, the 
urea B E G D : urea 0 I K 1) :: A C : A B. 

Let the area BE G D be ecpxal to the area C I K 1) ; then AG 
!= n . A B or A C : A B : 1 ; or the distance between the 
articles Avill bo as the change of temperature, force of attraction 
eing neglected. Q. E. 1). 

Cor. —If B be the density of caloric, o)‘ true temperature from 
zero, the volume of a gas will be as 1)', wheir the particles are 
so distant that the compression of the caloric bears an insensible 
ratio to its whole density. 



Scho/inm. 

Hence may be established a remarkable dilFerence between 
gases and vapours; in the former great elastic force remains at 
a temperature at which the latter become liquid or solid ; there¬ 
fore in gases the deviation from the laws of expansion will be 
much less than in vapours ; in the latter, there will be variations, 
hereafter to be investigated, which will be the greatest in the 
least volatile matters. 

Prop. VI. 

Heat will be evolved by the sudden compression of a gas or 
vapour; for by compression the calorific atmospheres of the 
particles are diminished ; therefore, part of the heat which was 
latent becomes sensible. Q. E. ,1). 

Cor .—Cold results from the sudden rarefaction of gaseous 
matter. 
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Prop. VII. 

Gases are attracted hy solids or liqi^ids, whether they do or 
do not exert on them any chemical action. 

From the nature of attraction, the particles of a gas when 
indefinitely near the surface of solid or liquid matter, will tend 
to it; therefore upon the surface of every substance which is 
surrounded by any gas or vapour, there will be an atmosphere 
of that gas or vapour, of very small extent, whose density is 
greater than that of the surroumling medium, whose increased 
elastic force is balanced by that of the surrounding medium, and 
its tendency to the body. Q. E. D. 

Cor. 1.—Hence bodies which are filled with minute pores will 
absorb large quantities of gaseous matter. 

Cor. 2.-—Hence liquids will contain air for which they may 
have no chemical attraction. , 

Cor. 3.—The rays of light will be refracted and dispersed by 
passing near the surface of any solid; this w'ill be distinct from 
inflection. 

Cor. 4.—^When a dry porous body, freed from air, is brought 
into any gas or vapour, its temperature will be increased. 

Cor. f ).—All bodies may be more or less perfectly freed from 
air by being heated, or placed under an exhausted receiver. 

Scholium. 

Prop, (i and 7 explain some curious phenomena. Charcoal 
and other very dry porous substances absorb a large quantity of 
any gas or vajjour in which they are immersed, the volume of 
gas absorbed bei)ig many times greater than that of the solid '; 
heiuie very dry impalpable ])OWflfUs cannot be readily mixed 
with liquids. Hence also during the absorption of a gas by a 
porous solid, heat will be evolved, and upon this principle, the 
common pyrophorus seems to act. 

Ccjterul PemarA's upoji Chemical Atlrnctiou. 

Chemical attraction is distinguislied from that which produces 
mere mechanical eftccts, by many remarkable ditlerencos iu the 
properties of the resulting compounds. 

Introduce an inflamed stream of hydrogen into a vessel of 
oxygen gas; both gases will rapidly be condensed, and the 
only product will be w ater. In this experiment, the gases enter 
into chemical union, i. e. into that state of combination iu which 
the attraction subsisting between the particles of the oxygen and 
hydrogen gases, overcomes their elastic force, and is greater 
than the force exerted by like particles upon each other; hence 
the water may be congealed, reduced to a state of vapour, or 
enter into many combinations, without any decomposition tak¬ 
ing place. The sensible qualities of the gases are totally 
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changed; oxygen gas is a powerful supporter of combustion; 
hydrogen gas is highly inflammable ; their compound is equally 
destitute of either of these properties ; water may be con¬ 
gealed, but at the lowest temperature hitherto produced, each 
element retains its gaseous state. 

Into a vessel of carbonic acid gas introduce a stream ofamrno- 
»iacal gas; the gases will ultimately disappear, and a white 
crystallized solid will result, which retains the properties of the 
ammonia in a mild form, but none of those which distinguish the 
acid. 

If dry nitrous gas and oxygen gas be mixed in proper propor¬ 
tions, the volume is reduced to one half; tlu; gases, which were 
invisible, assume a deep-orange colour; each was destitute of 
acid properties ; the compound is a powerful acid. 

By combination, solids sometimes become liquid or gaseous. 
Mix together a solid amalgam of zinc with one of bismuth; the 
mixture becomes fluid. Burn a. piece of charcoal in a confined 
portion of oxygen gas ; the charcoal disappears, and carbonic 
acid gas is produced : the charcoal, therefore, by combination 
assumes a gaseous state. Similarly, mix dry muriate of lime 
and snow at a very low temperature ; they rapidly become 
liquid. 

The colours of bodies are often changed; dissolve ]ieroxide 
of iron in sulphuric acid ; into one portion droj) solution of 
prussiate of potash, an intense blue precipitate is formed ; into 
another portion pour solution of hydrosulphuret of potash, the 
precipitate is black ; into a third pour subcarb.onate of potash, 
and a yellowish-red precipitate is obtained ; with arsenite of 
potash, a dull yellow. 

The forces which produce chemical changes often act witli 
extreme violence; place a thin slice of phosphorus upon a grain 
or two of hyperoxymuriate of potash ; give it-a gentle, blow with 
a hammer, and a most violent detonation will follow^. 

During combination, a change of temperature takes place. 
Mix four parts of dry lime with one of water ; the water loses its 
fluidity, for thelime remains dry, and much heat is excited. Intro¬ 
duce phosphorus, pulverized antimony, or bismuth into chlorine 
gas; thegas will be absorbed, and brilliant combustion ensues; and 
in all cases, if the volume be reduced, heat is excited; if increased, 
or if solids become liquid, or liquids, gaseous, cold is produced. 
Again, bodies which are susceptible of chemical union, combine 
only in certain definite proportions; thus in water, the weight 
of oxygen has to that of the hydrogen a constant ratio, if 
bodies can combine in two, three, or more ditferent proportions, 
the ratio of the quantities of one of the elements to a given 
weight of the other will be as the numbers, 1, 2, 3, &e. The 
force of chemical attraction is not the same in all bodies of the 
same class, as is manifest from the various cases of simple and 
compound decomposition. These, and all other chemical changes 
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are the result, of the operation of the two great powers, attrac¬ 
tion and the repulsive force of caloric, lu the present state of 
chemical science, from the want of some important data, we 
cannot estimate the effect of these forces, nor compare the 
relative forces of chemical attrac.tion, which is very different to 
the order of decomposition ; for it is affected and even inverted 
by the following causes, the results of the operation of the pri¬ 
mary forces upon simitar particles. 

1. 'I'emperaiure. —Heat mercury to nearly its boiling point 
during several days, giving it access of air; It will be converted 
into a red oxide; heat this nearly to ignition, tin; mercury 
reassnmes its jnetallic state, and oxygen gas is evolve<l. At the 
usual temperature of tin; air, the attraction of the particles of 
mercury for each other, and th<3 I'lasticity of the oxygen gas, 
prevent their union: at a certain temperature, the Ibrnu.'r foice is 
so far dimiuislu'd, tlr.it they comljine : at a temperature 
approaching to ignition, the mercury l)econics clastic, and the 
elasticity of llic oxygen is ama/ingly incieased, and they are 
again sepaialed: similaily, at the ordinary teinpf'ratnre of the 
air, .sul[>huric or niuriailc acid will separale llic boracic from its 
combination with alkaline or earlliy bases; the confrury takes 
place at, a red heat, eviilently because the sul[)huric ami muriatic 
aciils, fioui tlieiv tendency to heconu! clastic, are miiteil to the 
liases by a less force than at a lower temperature. Many other 
i.ases might iic advancecl to ])rove th.it tin; apparent attractions 
of bodies for each other are changed by variations of tompera- 
tme, which acts in two ways; tirst, when it favours cliemical 
union, it diminishe-s the cohesive force of one or more sub¬ 
stances ; secondly, w hen it efiects decomposition, it is by giving 
to one ehanent at least a tendency to beconui clastic, lienee 
tallies of chemical att.racti. ui serve for cnly one tcmjieraturo. 

2. i'Ja.stici/t/. —This might have be* n consiilercd solely as a 
result of the last < ause, but it acts in various peculiar ways at 
the ordinary temperature, and on this account destuves a sepa¬ 
rate place. (Carbonic acid is elastic at all tmnperatures, and 
probably lias a greater tendency to a gaseous state than any 
otiier. Its ]) 0 \?'er of saturation is very great, and the force with 
uhicli it adheres to many l.asos is jieculiarly jiovverful, yet it is 
separated from its combinations by every otlier acid, doubtless, 
in part at least, from its great tcmloncy to tlu; elastic state aT all 
temperatures. And, in geiujral, bodies which are volatile are 
separated from their compomuls more easily than those which 
are lived. Hence carbonic acid will ni’it unite with dry lime, but 
with its hydrate ; and phosphorous will not shine in juire oxygen 
gas. 

3. Cohesion promotes combination when the body to be 
formed has a great cohesive Ibrce, and those to be st.'parated are 
elastic, fluid or soluble, in the menstruum employed, it oppost;s 
it when the substance used for decompowtion has a cohesive 

Nciv ISeries, voi- v. s 
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force greater than the other assieting; forces. For example, in 
solution, potash and soda separate all the metallic oxides from 
most acids, because, by reason of (ujliesii/ri, the oxides are inso¬ 
luble. Barytes separates potash and soda from most of their 
salts, and nearly all the resulting; compounds of barytes are inso¬ 
luble. Lime separates them bom those acids with which it 
forms insoluble compounds, but in no other cases. Although 
the force does not become actual cohesion, until the conipound 
is formed, we here* see the operation of the force which ulti¬ 
mately produces cohesion, while the particles are yet separated. 
These remarks need not be further extended, since they are 
obvious to every reader. 

Blectricity appears to be most intimately ctmaccted with this 
subject. In all cases of electrical excitalion, the opposite states 
are always exhibited in such pro])ovt.ion as will mutaally neu- 
Irali'/.e each other, whether exciteil in the oidinary mnnm.-v, or 
by cliemical agency, as in the galvanic smies. If compound 
bodies, as neutral salts, be exposed to the o[!eva,1ioii of the gal¬ 
vanic battery, the principles are st'jjaialed from each otlier ; oxy¬ 
gen, chlorine, and acids appear at the positi\e pole, while hydro¬ 
gen, azote, and inllauimable matter, together with earths, alka¬ 
lies, and metallic oxides, tend to th.e negative ; and those bodies 
which unite with the greatest lorcu; diii'er most in their natund 
electric energy. Kh'ctricity is excit<‘d by tlu^ eontuet of dissi¬ 
milar bodies, when the same relation is obsm ved, with tins ])eeu- 
liar difference, that bodies ol' llu; same class liave difiia’ciit 
degrees of electric energy, whereby, after contact, the two elec¬ 
tricities are exhibited. VVlietlier elcerricity be tlui cause of 
chemical combination or a countmacling force, eaimot yi't he 
determined; and for the jiurpo.ses of research, it is not material 
that this should be decidetl. However, until the several elec iric 
energies of bodies be determined, us well as the relation of tin? 
electric energy to caloric, to the atomic weiglit, specihe gravity, 
Stc. nothing can be determined with certainty. I theredore 
withhold further researches into the nature, i’vc. of chemical 
combination for the present, except that all tables of eapacirii.s 
of bodies lor heat, exjainsion, Ikc. should be coni[uit;,'d for 
weights proportional to the atomic weiglits, for then they repre¬ 
sent the capacities, Ike. ol’single atoms ; tliis is most conspicu¬ 
ous in cases of combuslioii. Since heat is evolved during that 
proccs.s, there must be a diminution of capae-ity ; if, tlierefore, 
we add the atomic capacities ol’ the bodies, and from the sum 
subtract the atomic capacity of tlie product (tliat is, llie capacity 
of a weight of the jiroduct, equal to liio sum of the weighls of 
the ingredients consumed), the remainder will be tlie prctportiou 
of the dimimitioa of ca[)acity, or of tlie licat evo!v<:d ; for 
example, the atomic capacity of hydrogen gas is 2*<S2 ; tliat of 
oxygen is 4*7o ; the sum is 7 '.'j 7 ; the capacity of an atom of 
aqueous vapour is l'7d; therefore, o'82 is the heat evolved. 
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Similarly, the atomic capacity of carbon is 1*95 ; twice the 
atomic capacity of oxys^en is 9*5 ; the sum 9*695 ; the atomic 
capacity of carbonic acid is 2*887 ; i. e. 6*808 is the quantity of 
caloric evolved. Until we are furnished with the -above data, 
and particularly with the precise relation of electricity to chemi¬ 
cal attraction and caloric, it will be vain to attempt to institute 
any researches into the principles of chemical philosophy ; and, 
in all computations, tables must be constructed for the atomic 
weights of bodies in every case. For the table of atomic capa¬ 
cities, the argument is, atomic w'eight x capacities of equal 
weights. 

Heat evolved by conibuslion or combination : argument, 
sum of the atomic capacities of the bodies combined — atomic 
capacity of the compound. 

. . ... ^ atomic weight 

Atomic expansion in volume: argument, , m 

^ / s^HJCinc gravity 

lengtli, the cube root of the above quantity. 


C'onducting jiowers : 


argument. 



atiiniic 'weij'ht 
spenlic gravity 


} 


for 


ihc lengths of the metallic rods on which the experiment Is to 
lie matlig in order to obtain the true ratio of the conducting* 
powers. 


Article I I T. 

Ah.<lnu't of' a Memoir cniiilcd “ An Al tempt, to useertain the 
(.'hemicfit L'iimposiiion of (hose Alineruls vhieh possess the same 
Ct ystatliue I'orm. (is Pyn- > ene.’' 13y 11. Jtose. 

(< 'oiir///(I, ii /i tmt p. 'S,}.- ) 

4. Pi/ruxenes, irilh JAme and .Protoxide of Alanianese as liases. 

Flu: red silicate of manganese from Laugbanshyttaii, in 
Wermelaud, Swetlen. 

This mineral (manganc.so oxide silieilero rouge do IM. Ilaiiy) 
occurs geiu'vally f>nly massive on the 11artz,Sihcna,Transylvania, 
and near Laiighaushyttan, with a distinct foliated texture identical 
with pyroxene, which is further proved l>y an analysis of J^]’of. 
Borzelius, according to whom it is a hisilicate of protoxide ol' 
manganese combined with some bisilicate of lime. 

I'lie result of his analysis was : 

Siliea. 48-()() containing ovvgon 2d'8() 

Protoxide ofmangaiiose 49-01 . 

Linui. 8*12 0*87 

Mague.sia. t)*22 

Oxide ol’ir<jn.Trace 

100*88 
s 2 
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It is, therefore, a bisilicate of protoxide of manganese com¬ 
bined with a small quantity of bisilicate of lime. 

Besides the pyroxenes of these four divisions, there exist in 
nature also some which contain alumina as a real constituent 
part. They are rare, and the quantity of alumina which occurs 
in them never amounts to more than seven per cent. The alu¬ 
mina, which contains three atoms of oxygen, is not isornorphous 
with the bases containing two atoms of oxygen, and its presence 
in the pyroxenes is still enigmatical, it seems that in propor¬ 
tion as the quantity of alumina increases, that of the silica 
decreases, so that it is not improbable that it does not exist as 
a silicate in the pyroxenes, but as an aluminate, of which the 
electronegative constituent part niay be isornorphous with silica. 
Such pyroxenes which contain alumina are the black pyroxene 
from Frascati analysed by Klaproth,the pyroxene from 
iEtna analysed by Vau<pielin, and the black pyroxene from 
Pargas analysed by Nordenskiuld. 

The greater part of the pyroxenes analysed by M. Rose 
were fragments taken from massive pieces, with a very distinct 
foliated fracture. In this state, the minerals contain less 
foreign admixtures than when they are crystallized. In this 
case, the crystals are generally large, and have distinct faces ; 
but between the laminre very distinct admixtures may be disco¬ 
vered, and so many traces of the matrix that they may be seen 
with the unassisted eye. In the beautifully crystallized pyroxene 
from Frascati, the naked eye discovers many such foreign admix¬ 
tures, while even with a glass none can be found in the massive 
white malacolite from Orrrjervi. 

The pyroxenes analysed by M. Rose were all measured by 
Prof. Mitscherlich, and found to be real ])yroxeues. The incli¬ 
nations of the two sides, and of the terminal face, approached 
to the numbers given by llaliy, and agreed completely with the 
measurement of Phillips. Ihesc cleavages occurred on the 
malacolite from Orrijervi, tlie yellow variety from Langbanshyt- 
tan, though they were not so clear in the hedenbergitc, in 
both malacolites from Bjonnyreooeden, or the liard sahlite. 

The pyroxene from Taberg is the only one of those ana¬ 
lysed by M. Rose, which is well crystallized. The red sili¬ 
cate of manganese from Langbanshyttaa shows only the 
cleavage parallel to the sides, and the truncations of the 
acute and obtuse solid angles. The inclination of the sides 
is the same as that mentioned by Haby as belonging to 


* Klaproth found alumina in all pyroxenes, nf wliich he has published an account 
in the collection of his analyses; liowcYcr, amonj? tiicm all, the pyroxene from Fras¬ 
cati only is a real pyroxene ; the .augit from the Sanaipe is hornblende ; the slaggy augit 
from Sicilia which is not crystallized is, according to Prof. Weiss, an obsidian ? the 
common augits from the Ithon mountains arc not crystallized, and no trace of foliated 
fracture can be discerned in them. 
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pyroxene. The cleavage is very indistinct in the soft salilites 
which contain serpentine. Their external similarity only with 
the hard sahlite, from Saida, was the reason which induced M. 
Rose to analyse them. It was necessarV to repeat this analysis 
f)ften as it gave cpiestionahle results, until at last no doubt could 
1 email! about their true chemical nature. The cleavages parallel 
to the sides of the prisms and its truncations only were observ¬ 
able, and very indistinct; the terminal face could not at all 
be flisc<uncd. This impirfect cryslulline structure depended 
evidentlv upon the foreign admixture, of serpentine. 


Article IV, 

Snmr Experiments and Researches on the Saline Contents o/' Sea- 
iratery undertahen ndth a Vieio to correct and intprorc its 
Chemical Anatifsis. Ry Alexander iMarciit, MD. FRS. 
Honorary Professor of (iheniistry at Gmieva.* 

In a paper on the tem[uMalure and saltness of various si'as, 
whicdi tiui l‘oyal S 'ciety flid me tin; honour t.o ])ub!ish in their 
'fransactions for tin; year 18Id, I threw out a conjecture, that 
the S(;a might contain minute (piantstii's of (>.vcry substance in 
nature, winch is solubh* in water. For tin; ocean haviin>- corn- 
municaition with evenv part of tin* earth through the rivers, all of 
which ultimately pour their waters into it; and soluble sub¬ 
stances, even such as an; theoretically incompatilde with each 
!)lh('r, being almost in e^ery instance capable of co-(;xisting in 
solution, provided the (piantities be very minut(;, I could sec no 
reason why the ocean should not be a g(;neral receptacle of all 
bodies w'hich can be ln;l(l in solution. And although it will 
appear from the following a<'C(!mit, that T have been unsuccess¬ 
ful in some oUmy attemj)ts to prove the truth of this conjecture, 
it may fairly he asta’ibed eitiicr to a want of suflicient accuracy 
in our present methods of <;hemieal analysis, or of the req'uisitt: 
degree of skill in the operator. • 

Some time aftt'r the communication to which I liave just 
referred, an extraordinary statement was pointed out to me, 
upon the authority of Rou(;l!(', a I'lcneh chemist of the last cen¬ 
tury, from w'hi(;h it a[)pc'aicd that mercury was contained in sea 
salt :T and 1 saw somi after in the Annales du Musce, vol. vii. a 
paper by the celebrated cluunist Proust, w ho, in a great meusiirc, 

• From the Pliilosojihiciil Transactions for 1S22. Part II. 

-f- tSca Journal tic Alcdccinc, vot xlviii. 17'< T, ^lagc 322. 
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confirmed that statement, by announcinf>' that he liad found 
traces of mercury in all the specimens of marine acid which he 
had examined. 

Improbable as the fact appeared, I thought it worth while to 
repeat the experiment, and to take that op[)ortunity of making 
some collateral researches upon other substances, much more 
likely than mercury to be discovered in sea water. 

For this purpose I availed myself of tlie kindness of my friend 
Mr. John liarry,* who happened to be in the vicinity of Ports¬ 
mouth, to supply me with specimens of sea-water, carefully con¬ 
centrated upon the s])ot, in vessels of Wedgwood ware, and with 
scrupulous attention to cleanliness in the process. Accordingly 
he was so obliging*, as not only to send me a quantity of brine 
evaporated under his own eye, in the manner just mentioned, 
but he also collected for me a valuable series of specimens IVorn 
the salt works near Portsmouth, I'rom all the stages of ihe jiro- 
cess, so as to afloid me an opportunity of investigating with 
accuracy all the chemical circumstances of tliis interesting 
branch of national economy. Finding myself, however, much 
pressed by time at this late period of the session, I shall, after 
tjriefly adverting to llouelle’s .supposed discovery, coniine 
myselfin this communication to a few observations which I have 
made on sea-water itself; keeping out of view, for tlie present, 
the topic of salt-making, whiedv, however, I intend to resume at 
some future jicriod, in a more comj)let(' and satisfactory munner, 

1 first attempted to detect mercury in a specimen of 
such as is obtained in the salt-works near Portsmouth, hy s{)cm- 
tancous evaporation, 'fiiis variety of salt forms large crystals, 
but is always more or less contaminated .by earthy matter, 
which gives it a dirty appearance. It has, probably, a general 
resemblance to the French Scl dc Gabeile, wliicli is more impure 
still, though, I believe, obtained in a similar manner. f' • 

Fight ounces of this salt were jnil into a coateii retort con¬ 
nected with a receiver, and about four ounces of nitrous acid 
were poured upon it. A pretty brisk action took place, which 
was further increased by the application of heat; fumes of chlo¬ 
rine were immediately disengaged, and a reddish Huid condensed 
in thej receiver ; the heat was conlmued, and gradually raised in 
a charcoal fire till no acid or moisture any longer came over ; at 
which time a new emission of red fumes indicated that the 
nitrate I'ormed in the retort was beginning to ]>art with its acid ; 
minute drops of fused salt soon bedewed the upjier jiart ami 
neck of the retort, so as to bo mistaken at first for a sublimate. 
This, however, proved to be almost solely muriate of soda ; and 


• Z\Ir. .Tolin Barry, of Ploagli Court, inventor of a new uiul valuable ]>rot e.s.s for pre¬ 
paring; extracts in vacuo, 

-f- The name of bay salt is often applied to foreign as well as British salt, and in 
general it simply denotes tliat the salt has been obtained by spontaneous evaporation. 
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oil careful examination, it did not appear to contain the smallest 
atom of corrosive sublimate. 

I next tlissolved five or six pounds of bay-salt in water, and 
collected in a filter the insoluble eavtli^ setliment, in wliicli 
Itouelle staled that the (piicksilver was usually found. This 
sediment being carefully dried, ujul heated to redness in a coated 
retorr,, a white sublimate arose, and condensed on the neck of 
the retort ; but this sublimate provetl to be muriate of ammonia, 
and did not tu>ntain the smallest ])ortion of corrosive sublimate, 
or other mercurial salt. This sal-ammoniac, though evidently 
formed during the distillation Irom the V(*getable and animal 
matter contained in the sediment, suggested to me the idea of 
looking for ammonia amongst, tlu^ contents of sea-water. 

I now submitletl some ?:>el de (labelh.*, wliieh 1 had procured 
from (hilais for the [)urj)os(g to similar experiments, and the 
sediment, also, was cartdnlly examined. The result was essen¬ 
tially the same as with t!u'. bay-salt. Aftm' adding' nitric acid to 
the salt, the heat was gradually pushed to redness : and when 
all the moisture was evajiorated, a white sublimate appeareil, us 
in tin; former cas<', whic.h, in this instance, j)roved to consist 
almost entirely of nitrate of soda ; but always without the 
least jKU’ticle of mercurial salt, and without, any muriate of 
ammonia.* 

1 thei'cfore tliiidv mys.dl'justiiied in comduding that the mer¬ 
cury, which other chemists leave ihdected in sea-salt or its pro- 
diu'.ts, must leave been introduced there from scunc local or acci- 
<lental circ.umstanc.es. 

Jn experinumts upon sca-salt, or in. general upon llie saline 
eontoiits of the sea, it is obvious that, in orrhn* to exclude 


sources of error, it is ueci'ssavy to operate upon pure sea¬ 
water, and not upon salts o’otained :V(uu it Ijy the usieal pro¬ 
cesses in tlie large way, these lieing always more or less conta¬ 


minated by tile chu'^ pits in which the eiaporation is carried on, 
by the. metallic boilers, or otlier adventitious causes. I, there¬ 
fore, now' turned mv attention to the sea-water itself, and in par¬ 
ticular, the perjbi'tly pure and transparent specimen of concen¬ 
trated brine from the (diai.m I, which I have abov(j mentioned. 


iMr. i3arry procured this water near licmhridge floating light, 
about two miles north-east, of the eastern extremity of the Isli; of 
^Vight, and tin; evaporation whieli it liatl undergone at I'orls- 
mouth, liad only scpiiratetl from it a quantity of calcareous 
matter, princi[ially sc.lcnite. i' 


* In thii former experiment the sablinuite was prinripnlly muriate of soda, t>wjnff, 
no flouht, to the ilceomposiiion I)a\iinx been less eomptete, and the operation less gra¬ 
dually conducted than in the latter experiment. 

t Tile water, immediately on bcinj; raised froni flie sea. had been allowed to stand 
a sutlicieiil time to deposit ttie earthy parti< les suspended in it, by wliich means it had 
ticeome lieautifully transparent: lt)0 pounds of the water produced only tlirec grains of 
earthy sediment, in wliieli I could discover nothing hut carbonate of lime and oxide of 
iron. It is in this sediment, according to Kouelle, tliat mercury is to be found. I need 
Iiardly say that I could not detect in it the least particle of that metal. 
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A few pounds of this water were evaporated nearly to dry¬ 
ness, at a f^entle heat, so as to reduce the mother liquor to the 
smallest possible quantity. This liquor was sufiered to drain off, 
and reserved for experiments, as it is in this fluid that any new 
ingredients are most likely to be detected. 

I had suspected that some nitric salt mi<;ht be found in sea¬ 
water, but in this I wais disappointed. The rliscriininatiou by 
the shape of the crystals being in this instance scarcely practi¬ 
cable, the mode which I employed for detecting it, consist(!d in 
concentrating the bittern in a glass tube or retort, till it began to 
deposit solid matter, then adding sulphuric acid and gold-leaf, 
and boiling tlie mixture ; the gold-leaf was not in the least acted 
n])on, nor was any smell of nitric acid jicrceived ; but on adding 
the smallest quantity of nitre to the same mixture, the gohi was 
dissolved, an<l the smell of aqua regia was instantly perceived.* 
A portion of the said bittern was next examined by appro¬ 
priate reagents, with a view to detect any minute quantity of 
earths or metals, especially alumina, silica, iron, arul copper, 
which former inquirers might have overlooked ; but I could tind 
no other earth except magnesia : and to my surprise, I did not 
find in the bittern the least particle of lime ; which proves that 
sea-Avater contains no muriate of lime, as had bceji generally 
supposed. J was efpially unsuccesslul in my altemj)ls to detect 
iron or copper, by the most delicate tests. In fact, neither alka¬ 
lies nor alkaline carbonates ])rec.ipiiat(Hl any otlua’ substance 
IVom tlu' bittern of sea-w'ater, exc(*pt magnesia. 

The deposit obtained at I^ortsmouth dining the early period 
of the concentration of the w’ater, being analy/ed, 1 Ibund it to 
consist of selenitig mixed with a litth; muriate of soda, and a 
portion of carbonate of lime. The presence .of this last sub¬ 
stance in sea-water, in a state of perlect solution, being, I 
believe, a now fact, 1 neglected no means of establishiiig it with 
certainty, an object whiidi was accomplished without difliculty.j' 
(.'arbonate of magnesia having been supjiosed by some, 
chemists to exist in sea-water, I looked for it in the same 
deposit; but 1 could not detect the least portion of it by the 
most delicate tests.;]: 

Tnext turned my attention to the alkaline salts ol‘sea-water ; 
and here I w as more fortunate; as I succeeded in ascertaining 
beyond a doubt, that sea-water tiontains ammonia, as it yielded 
sal ammoniac by evaporation and sublimation. '^I’his result was 
easily obtained. Some of the bittern being evaporated t.o dry¬ 
ness in a retort, and a low red heat applied, a white sublimate 

* I* or tills easy and clc-gant process for detecting nitric acid, a jioint attended with 
tlifttciihy, J am indebted to [>r. tV'ollastoii. 

’i he deposit was treated witli acetic acid, which occastoncil on cfTcrvcscence. The 
clear litiuor being tlien decanted oft; jintl evaporated to dryness, and tdeohol added, ace¬ 
tate of lime was found in the filtered alco)io]ic liipiur. 

+ iS'.'iinely, solution of the mass in dilute muriatic acid; precipitation of the lime, 
and addition of pUospIiate of ammonia to tlie riltcrcd liquor. 
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appeared in the neck of the retort, which proved to be muriate 
of ammonia. The mode in whicli this substance was identified 
was as follows : 

1. The sublimate was re-dissolved in x^ater, re-evaporated to 
dryness, and again sublimed by the heat of a spirit lamp. 

2. This new sublimate beiiu’’ at^am dissolved, and solution 
of magnesia and phosphoric acid added, a triple, phosphate was 
formeii. 

3. On adding- caustic potash to the sidiUion, and bringing tlnj 
month of a ])hial containing muriatic acid close to the xessel, 
abundant white fumes a[i])carefl. 

4. The sublimate gave precipitates both with muriate of 
platina and nitrate of silvan'.* 

Sulphate of soda having been mentioned by many chemists 
as one ttf the constituents of sea-water, I endeavoured to ascer¬ 
tain, whether or not it (existed i)v it. f>ut all attempt.s to detect 
this salt in the bittern by erysfalli/ation were frttitless, though 
great j)aius were taken for that j)nr]>os(i; and I feed the more 
confident that thert* is no sulphate of soda in sea-water, as the 
j)iesc'ne<; of this salt in any hut the most minute quantities 
wouhl l)t: tjuite in(n)mpatible with our knowledge of chemical 
a(liiiiti('s. I’or siufu' th(‘re are cft-cxisting in sea-water muriate 
of soda and sui[)liate of magnesia, it is evidetit that sulphate of 
soda would decfiiuposfi luuriafe. of ntagnesia, which salt is known 
to be in sea-v.at(}r. Anti again we know, that sea-water coij- 
tains sul])hat(“ of limt; ;nid muriate of sotia ; therefore it cannot 
contain sulplvate of soda ; for in that case we shtudtl have 
muriate of liuu*, whieh I have sh<)Wit to be contrary to fact. 

ITie last cirtunustance whit'h I shall at preseut notice relates 
to the state in which p-fUash exists in sea-water.'f Potash is 
fvjund, by its aj^propriate re-agents, [)rincipally in the bittern, 
but it is found also among the salts whic.li art; separated from it, 

( specially in tlie latter p(?nod of crystallization. !>y further and 
rej)('at('d ('vaporation of tin? bittern, and suc-eessive s{'paration of 
the mother water remaining after the removal of tlie crystals 
formed, various distinct crystals were ol)tained poss(;s.siug their 
charactciistic form; namely, prismatic sulphate of magnesia, 
cubic and star-sluiped muriate of soda, and rhombic crystals, 
(juite ditferont from either of the other salts, 'fhese crystals, 
which were evidently peutions of an oblique rhonibii^ prism, 
being carefully separated and washed with water and alcohol, 

• As it. dill not i-iitor into nw' j.lav. on tlii.s ot•^•a^io>l, to turn iny atfontion to tlic esti- 
inatiini o( proportiotis or ]>rt’ciM' (juantilit's, I liavc nut altcnipii’il to cstiinati; cxai'tly tlic 
proportion wlticli an.nuinia btf.rs to the otliiT ingredients of soa-water; l>ut as its pre¬ 
sence can easily be shown in K.O prains of tlic bitter salts, its quantity cannot be 
cxtrcnielv iniimte. 

-p It will be recollected that the presence of potash in sea-water, tlieuoh announced 
by myself in tlic paper on sta-watcr to vliich i have betore alluded, was Dr. 'Wollaston’s 
liiscovery. I bavcTikewife to mention, that the sibo\e exi'erimcnts respecting the state 
in which it exists, wore either made by him or at his suggestion. 
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moved to beatriplc salt of sulphate of potash and magnesia ; a 
salt so easily analysed, that it would be quite superlluous to 

relate the iiurticulars of the process. _ 

It now remained to be ascertained, whether potash might not 
also exist in sea-water in the state ot .m«nate ol potash, or ot 
irinle muriate of potash and magnesia, lhat a considerable 
nuantity of potash remains in the bittern, even after the separa- 
ton of the triple sulphate, is easily ascertained; and by card id 
evaporation it may be made to ciyst-dli/e as a triple salt in rhom¬ 
bic crystals • but the constitution ol this salt is so delicate, tint 
it is liable to be sciiarated into muriate of])otushand muriate ol 
matrnesia by water alone ; and it is with certainty decomposed 
by dcohol, which lakes up the magnesian muriate, aiul leaves 

the other uudissolved. i a 

From ilic IVjrcgoni^* observations iuicl cxpciimoutH it iiia}, 

therefore, be inlerred, • i • o 4 

1 That there is no mercury, or mercurial salt, m tlic waleis 

of the ocean. . 

2. That sea-water contains no nitrates. 

3 That it contains sal ammoniac. 

4*. That it holds carbonate of lime m solution. 

5. That it contains no muriate of lime. 

(j.' That it contains a triple sulphate ol magnesia and potash. 
Some of these circumslanci;s w'ill, ot course, riiquirc lliat 
former analyses of sea-water, and luy own m particular, should 
1)0 corrected and revised ; Vuit tiiis I shall not utte.mpt to do, 
until 1 have obtained furtlu r, and still more precise miormation 

on the subject. 


Article V. 

A^froiiomical Observations, 1823. 
liy (k)l. lleaiifoy, FHS. 

Ihtshcif Heath, near Slanniurc. 


LaUtiulc;5P 37' 41*3" Noitli. Ijongitnde West in time I' 


Feb. 21. 


Emersion of Jupiter’s second 
satellite. 


fi^i *20' in" iMoan Time at nushey. 
ti 30 40 Aleau Time at Greeinvich. 
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Tho result of very attentive observations on the rain guage 
throughout this year tends to confirm the conjectures oflered in 
tlie miinber of the A/maA oj' I'hilosophif for July last, p. 18. 

The excess of rain received by the guage on the ground level 
is, as belbre, very great at particular limes, and, on the whole, 
nearly corresponding with that of the last year, viz. 


1821 was as I to I’bTi 

1822 was as 1 to l*b2l> 


^ or as 2 to 3 nearly. 


Among the daily differences, we found as much as l*b excess; 
and, on tiie other hand, in quantities very nearly equally. The 
least monthly excess was that of June, being '172 only, and the 
greatest monthly excess that of December, which rose to 1'175. 
In every instance, the excess of the lower above the upper guage 
has been proportioiu-d to the more or less velocity of the wind ; 
and nothing has occurred to weaken, but much to corioborate, 
the idea, that it is principally, if not altogether, occasioned by 
the whirl or eddy produced by the recoil of the current of air 
from the sides of tho building. This is a (piestion of fact, which 
we continue to liojie some of your metef)rological correspondents, 
better provided with anemometers, will try l>y the test of actual 
experiments. 

Feb. 14, 1S2;1. 


Article VII. 


On the vnantf onnahte Posilion oj'ihe Pontef 'facl Rock of Sand- 
•sYm.’C, n:ilh rcspcc/ /o l/tc. sulficcnl (Jont-mcf/sin cs, as sJiotrn in 
the new Oeologtcaf JSinp of 1 orksliire; and re^tudinif sonte 
Krrors therein, as to J^arts of the Ranges of certain Rocks in 
the Coal Series. l>y Mr. Jo ini I'arey. 


(To the Thlitor of the ..Innals of Philosoplt^.) 

SIR, Ilowhiud-siifi't, Feb. 10, Ifee.*;. 

1 aM one of those who have felt a strong interest in the 
perusal of several h)ng and very imjiortant geological ])apers, 
chiefly from the pens of Messrs. VV eaver, (Jonybeare, Ihicklaml, 
l^hillips, Sedgwick, and AVinch, which have appeared in vour 
last four volumes ; and observing that Mr. Conybearc, in p." 137 
of your last iiuiiiber, considers the continental Kock, which has 
of late been much the subject of discussion, under the name of 
rolhetiegende, to be prohal)ly the same with the Ihiglish rock, 
which my friend Mr. Smith has iiame<l the “ P(mtelVact llock,” 
and lately depicted its course in his foin-sheet Geological Maj) 
of Yorkshire, sohl by Cary : 1 beg permission to state in your 
Annals, that I fully concur with Mr. Conybeare in opinion, that 
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the rock in question belono’s to, and is the lowest of, the uncon- 
foitnablc, magnesian, and gypseous scries,'^" which locally covers 
and forms the eastern boundary ol tiie Yorkshire coul-iiokl, and 
that this Pontefract rock has Ijcen improperly assoeiaicd and 
linked with the six other coal-measure grit rocks, named by Mr. 
Smith on the margin of his map. 1 agree also with IMr. C. in 
tliinking, that this Pontefract rock <leserves a very careful exa¬ 
mination and descri))tion. Towards the accomplishment of 
which object, I beg to mention as the results of mmdi labour 
and thought bestowed on the inva sligation of particular rocks, 
two g(moral maxims, which I submit, should ahvay.s be kept in 
view by <he practical geologist, viz. 

1. That an individual rock or stratum /s never ntiiforni thron^h^ 
out its whole extent; that is, none ol’ them display at every 
jioinf the same thickness, t;omposition, or slate.; nor do their 
beds or hssiires contain Lreryirherc the same organic or other 
ex{raner)us matters. 

'2. d’hat unique parts occur locally, in any rcick or stratum, 
e.xcupt, perhaps, in plact's whore an alluvial covering may have 
inlilt(;r«’d or otherwise C(unmunicaied its accidi-nlal properties; 
that is, \vhaleV(!r qualities or states, the beds of any individual 
rock or slratumniay iu one p/uee exhibit, or whatever imbedded 
or veuigemnis mallms it may in o/te }>/(ice contain; each and 
every of such qualities, state's, and matteus (with the exception, 
si'ldomditlieultto discriminate, w hie'h has betui mentioned above), 
and the same beds and t.hiidv.m^sses,nearly,may be soughtfor, and 
with some eonUdenec ('xpected to occur, in nnn/eroas other plaeesy 
in the wliolt* course and extent, of such indi\ idual rock or stratum. 

W hicls maxims suggest, I'oreibly, that, much remains yet to be 
done, which the. concurroiice of numerous observers can only 
accompll.sh, before uH the. properties « f any individual rock or 
stratum, and liioii lelative tVeipicncy of occurrence, being know n, 
llic most essentia/ c/uirade/ s can he; selected (aniong w Inch tin; 
precise species or varieties of orgr////V renuiins, will mostly stand 
Ibrcnmsl, 1 helievcO, ’.vherehy to identilV (h;tached and fur distant 
parts, of such individual rock or slratuin. 

in the pages rT terri d to in the note below, I liave shown, that 
the PonlelVact rock of sandstone, often in so in<;oherent or huise 
u state as to be; dug for sand, show s itself almost, uninterriqjtedly 
at the westeni edge of the yellow or magnesian limestone, across 
the counties of Nottingham, Derby, York, Durham, and part of 


* On this point, viz. ns to th imnii /liafr ronfucf alwnys of the roiitc lViiftTock with 
the lov.-cst ntagnesian limestone rock, myfiilHnir im,) error in l.S()7, .anil ((luiiiks to Mr. 
William James as to the Iteilwortli case, .and to .Mr. James Uovter ns to the thuforth 
east) after seven 3'e:ns settiii}' myself right :'.;.?ain, respectin-r utiro„foimti/,h,icss- oi' 
the series overltinf' our eoal-meioiircs, h;id with me r.o efitt r; as will a])pe:ir in ])agcs 
J j7, to of my hrst volume th' “ 1 >erhy.-.lii.e Hqxn t; ” and paint's IliH, .lUt), 

d 10, Ate. of the third vohmie ; ’ 

1 (>.'!, 17.1, ,‘14'Z, iXc.; and vol. 
this important fact. 


irst volume tif 1 >erhy.-'lii‘.e Hejxn t; and paift's ll>H, •lUO, 
le ; al.so in tlie JMiiJosophical Magazine, vol. xlv. x>agts 1(57, 
veil. xl\i. p. XbJ, iXc. wherein 1 have correctly represented 
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Northmuberland; besides which, I have there mentioned the 
probability, that this same rock uudeiiies the inagiiesiau lime¬ 
stone in Salop and in Cumberland counties ; and, perhaps, it 
exists also under that of Abberley, in Worcestershire ; but these 
last very contorted rocks, and others such on the north of Dudley, 
at and southward of Breedori, in Leicestershire, and at Wild 
Park, in Derbyshire,*' require, 1 am of opinion, a great deal 
more of careful investigation than has yet been bestowed upon 
them, before any thing satisfactory can be comduded concerning 
them. 

Mr. Conybeare’s observation in p. 137 is perfectly just, as to 
the highest scams of coal, and the strata oi' the regular series 
accompanying and overlying- tlnnn, not being, perhaps, displayed 
on the surface, in any part of the British Islands ; and it is 
equally true, that the ]jarts or places are, in very few of our 
extensive coal-fields, yet ascertained, where the series is the most 
cotnplctc, or where the liighcst of their conformable carboniferous 
strata are visible. 


In the year 181G, the late Duke of Bncclengh employed me 
professionally, among other niattcas, to ascertain this point, as 
to the Midlothian coal-liehl ; the lull details of which investiga- 


tiou remain in the hantis id' his Crace’s intelligent mineral agt nt, 
Mr. James McLaren, !' ol’ Dalkeith ; showing, that the town of 


Fisher-row, near to Alusselburgli, stands on the highesi stratum, 
pf above 5000 feel thick of couUineasures, inchuiing 84 seams of 
coal ! X as has been inferred, from a systematic compaiisoii of 
2374 spots or places ol’observation, in the pits, borcings, levels, 
.and quarries, or visible; bassets of the strata of that district; 
whence, tiie extremes and the average thicknesses of the greater 
part of 337 alternating strata arc ascertained, amounting- toge¬ 
ther to the total thickness above named. 


1 have frequently pointed out to my mineral friends resident 


* If the llreedon amt Wild Park limestones (Dorb. Rej). i. 1.58) beloiifif to the lutcer 
inagiK'siu.n rock, may not the gypsum Immniocks of ('hellaston, Aston, and I’allingtoii 
(liep. i. 149, A.C.) intermediately situated, in a strata trougli, belong to the gypseous 
red marl, resting immediately upon that rock, answering to the gypsum near Fair-, 
burn, in Yorkshire (Phil. Mag. vol. xxxix. ]). 10‘2), which, in Rolluin Farm \Yell, and 
many others thereabouts, has proved pure and crysttillizcd, .several yards tliick ?—and 
may* not the absence in Derbyshire and ^'ork.shire, of salt springs and rock salt, which 
lust in Cheshire, underlies gypsum, arise from flic hitter l>elonging (ns locally imhctUled 
masses) to the upper or great red marl, overlying the very irregularly r.oursr, giitstunc, 
which, on Sherwood Forest and in other situations, I mistakenly represented as “■gravel 
rock,” in ino.st of my early writings ? The Ilirehwood Park, and the Newhold Astbury 
limestones, occurring in small denudations, from whence no Ittiasrf, nlgis rottltl be, truceil, 
were, in JHl I, liesitatingly referred by me to tlie yellow limestone series (Derh. Rep. i, 
-109 and 461), when, hut for a complete error, as to “ an ujiper scries of coals above 
the yellow limestone ” (see my Index), of which I had often been told, I should hare 
associated them, either with the shale limistonr, or with the first limestone rock. 

+ .\nd other copies in my possession. 1 am liajijiy in this opjiortunity to mention, 
that 3Ir. UPDarea is now carrying into effect the instructions w-hich he received from 
me, by making similar surveys of the districts in which his Grace’s other mineral pro¬ 
perties are situated. 

^ See Mr, WestgartU Forster’s Treatise on a Section of Strata, p. 89, ‘2d. Edit. 
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in Yorkshire, that near to the edge of the yellow limestone, 
about south-east from Wakelielcl, the highest visible rock or 
stratum of all the great coal-field of Yorkshire, Derbyshire, and 
Nottinghamshire, might be found, and ought to be carefully 
sought for and ascertained; but which interesting* service to 
science has not yet been performed I believe. 

The late Mr. lidward Martin, whose excellent brief account 
of the South Wales coal-field is printed in the Philosophical 
Transactions ftu* l8dG, has described its highest valuable seam 
of coal to be found, oidy in a local patch or hummock, between 
Neath aiul Llanelly, but has not mentioned the place; nor has 
he traced the bottom line of the trough, which he merely says, 
'' may be drawn in an (;ast and west direction through the middle 
of the basin.In May, 18(.)(), Mr. Martin favoured me, by trac¬ 
ing the trough-line on my large map of pTigland and Wales, by 
Carv, from which L beg here to record its range. Commencing 
westward, it enters the southern ]>art of Kidwelly Marsh, passes 
Penbre, Llanelly, Courty Carney, north of Pentalassa, by C^adox- 
ton, (ilyn-(Jarwg, Llaiidevodwy, Tonna-yodwr, Jiglwysilan, 
lilnergh, Pedwas, Mynyddysiwyn, and thence curves up the 
iiibwith V^alley 1 (j near Lanhiddel, and there ends, according to 
Mr. M. tlie dips ol* the measures from the north-west, north, 
north-east, and east, centering lliere, as the entl of the deep 
line of 'frcutgli. 

On comparing Mr. Smith’s planning* oi' the l^ontefract rock 
with the interrupted and detached observations which J have had 
op})ortunities of making in 'S’orkshlre, I beg to point out (truth 
beijig my obje<^t on all occasions) the following errors, wliich 
have b( en committed in the Yorkshire map, heginning soulli. 
’I’he nortli part oftiie viliage of Todwi(*.k, which probably stands 
on tile Pontc'fraet rock, Iras been rej-iesented as standing on a 
hummock of the liim;stouo, hut whose edge <loes not proceed so 
I'ar westward by near a mho, I believe ; and the limestone is 
here mislakeiily re[)resented as detached by llie l*out,eliact rock 
appearing round it on the east; hut. the large (puirry of limestone 
(fill* export by ^le Chesterfield Canal, see Derb. Rep. i. d 11 and 
43d, and lii. oLS), tallied J^ecks Alill, or Dog-kemiel; and 
another quarry in Soutli Anston town, east of the church (i. -^11), 
clearly prove this to be. an error. 

Mv unfortunate ignorance of the uncciuforntnhlc character of 
the PontelVa(4, rock, when surveying this border of Derbyshire 
in 1809, preventetl irry considering, as now 1 think probably 
may he the I’act, that from near* Soutli Anston town to the town 
of Rotherham (see .Derb. Rep. i. 109), this same rock uticon- 
forniahly stretches out upon the coal-measures, having its west¬ 
ern edge ill Todwick, Contluit Hill, Aston, Aughton, Treton, 
Catlinc, Brinkwoith, and Eccleshall, and extends near a mile 
north-w*est from Rotherham, along the Doncaster road ; and I 
consider my friend Smith as wrong, in iei>rcseiiting the Rother- 

'Sew Series, voL. v. • x 
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ham ** reil rock (g), and the Ackworth rock ” (c*) as entering 
Derbyshire, west ol' Pehley Lane ; believing that these rocks iii 
proceeding southward pass under the edge of the Pontefract 
rock and disappear bfifore they quit Vorkshire. 

The thirteenth grit rock of the Derbyshire series, on wliich 
Killamarsh church stands, seemed ])roved, as well by its Ijasset 
edge as by the ironstone rakes worked on both sides of it, to 
range northward by Belk T-ane, east of Wales Wood, west of 
Swallownest colliery, by Park Hill and Folken (and having- 
crossed tlie Kother), by Orgravc, east of liighha/les colliery, 
through the western part of'finsley village (and having crossed 
the Don), cast of Massborough, ike. 

On tlie w'est and south-west of tlie village of Kippav, Mr. 
Smith has omitted to notice a point of the Pont efract rock, which 
spreads out beyond the village of (iroat Preston, and has upon it 
two detached hummocks of yellow limestone, which last he has 
placed too far north. From Berwick in-elmet, the Pontefract 
rock has been coloured li mile too far down tlie Aberl’ord Vale. 
At the same time that this remarkable unconformable projection, 
wants extending 1,^ mile further west, so as to suriound arul 
underlie four detached hummocks of the yellow limestone, 
which, most unfortunately, my friend has wholly omitted to 
notice ; because, 1 think, the sandy rock supporting these four 
hummocks, tind resting upon the edges of live of the gritstone 
rocks, and six of the coal shales of my Derbyshire serit's, pre¬ 
sents, when taken in connection with the facts of the (farforth 
colliery, and the “ shell ironstone ” rake (in my ninth coal 
shale, Derb. Pep. i. 217 and 414), near at hand, the <‘i)m- 
pletest case o^ the unconfornKthicness C)f the Pontefract r()ck,;ind 
those above it in the new series, which can anywhere be found 
in the same space. 

The largest and most western of tliese liinestoub hummocks 
lies on the north of Scacroft village, and east of liotindai/ Farm, 
which last gives name to the large old slmllow quarri('s worked 
in this hummock, which is a very flat one, containing apparenl.ly 
only the lower yellow beds (below the “ blue beds’’ mentioned 
in Derb. Rep. i. 157 and40iS, and ii. 409), covered in great part 
by an alluvial clay patch, which stretches thence north-east for 
1.; mile. 

'fhe second of these hummocks is around Barnbow houses ; 
Berwick town stands on the next, which hummock is about a 
mile long north-east and south-west, and half as wide ; and the 
last and* smallest of these iiummocks lies north of the last, and 
north and west of the Brooks, meeting on the north of Berwick: 
it is in part covered by alluvial clay. 

The next projection of the Pontefract rock which has been 
omitted, extends west-south-west irom the continuous edge of 
the limestone, and incloses the conspicuous limestone hummock 
of Elstoft, where there are quarries; and which Umestoue is 
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surrounded by dots for colourinf^ on the map of my friend, lu 
the next place, a hummock of the Pontefract rock has been 
omitted on the north-west side of Bardsea village (Derb. Rep. 
ii. 410, note). Another is omitted under Kast Keswick village; 
and a point of the same rock, north of the Wharfe River, extend¬ 
ing from near VV’^ood Hal!, under Carlston Hill House, where 
there are gritstone quarries in it. 

In addition to which, my friend has omitted to show ai’emark- 
able denudation, through which the Wharfe River passes in 
Collingham parish ; wherein for ] a mile in a north-west and 
south-east direction, and a mile in some places, transversely 
measured, the second coal shale is laid bare of its unconforma- 
blc coverings. Also the southernmost of two singular hum¬ 
mocks of the limestone on the neck of the Pontefract rock sepa¬ 
rating this domulated tract from the coal-field, is omitted. 

f must now return to the border of .Herbysfiire, and speak of 
the rock wliich JMr. Smith marks (//), and denominates ‘‘ 
stoim ; it is my fourth grit rock (Deri), liep. i. \(i4, 423, and 
427, &c.), and my third coal shale lies under and west of it, pro- 
<lu(-ing, as Mr. truly states, “ ganister stone,^’ to which I will 
add, excellent lire t’lay, wliich are its chief characteristics. 
From near Slieflicld, past Penistone, lluddorsfiold, and Halifax, 
aiifl so on north-westward to near Swill Hill, the range of this 
fourth rock is sIioavu \\ ilji sullicient accuracy, except as to the 
double commencement and western of the two courses coloured 
for this rock, from Whirlow to Stock Bridge ; but the remainder 
of its course on the map I consider to be completely erroneous. 

jS’ear to Swill Hill, this fourth rock has arrived at its most 
western extension in the bottom of the ifcncral trough in the 
} orkshire coal-field, vv hicb trungh-linc ran ges from somewhere near 
South-l^lmsal, already hinted atin p. 273, as a place soutli-east of 
Wake.tifld, at the lulgt* of the Pontefract rock, and yirobably 
jiasses Wakefifdd, WOodchnrch, Birstal, and High Farniey, on 
the north-east in each instance, and thence near Swill Hill, and 
so on, passing south of Pendle Hill, into tlie Burnley and Black¬ 
burn coaI-tieid,*in Lancushiri;, 

hh’om the bottom line of this important tvougb, near to Swill 
Hill, the basset edge of this cch;bnitcd fourth rock, has a general 
course of about east-novtii-east, y)assiug, 1 believe, along ^thc 
northern verge of Bradford Dale to the town of Bratlford ; from 
W'bence 1 Ijave aseertamefl its course to be along, or not larfroin, 
the 'foil Road t(jw’ards Leeds, until within half a mile of Kirk- 
stal ibidge, when this rock descends obliquely under*Armley 
Hall, ami crosses tlu! Air River about a mile below the Bridge ; 
from whence its course is for the next mile about north-north¬ 
west, between Kirkstal ami Ibnlcy. I’roiu hence an east-north- 

* is M\ ill-diosen na 7 uc ; because half a do/.eti of the lower coal-measure 

rocks, proilucc, in |>:irticulnr quanics, excdleiit flagstones, tliflicultly distinguishable 
from those of the fourth rock. 

r 9 
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east course is resumed by its basset, passing south of Hedingly 
village, and north of Woodhouse village, where there arc large 
flagstone quarries in it; and about half a mile north-west from 
these, on Hedingly Goinmon, fire-clay and ganistcr are dug in 
the third coal shale, and coarse third grit, north of this, near 
Mean Wood (see Phil. Mag. vol. xxxix. p. 102). 

From the Woodhouse quarries, this fourth rock passes on the 
south of Potter Newton and Chapel Allerton, north of Allerton 
Gledhow, past liounday flagstone tjuarries, nortli of lle<lhall 
Houses, by i^erkby Farm, past Thonier flagstone quarries ; and 
soon after, this rock, with an easy dip about south-east, disap¬ 
pears* under the edge of the unconformable Pontefract rock, 
on the south ofThorner village. 

The northern edge of the third grit rock, from tlie excellent 
and well-known quarries at Biamley Fall, by the Leeds and 
Liverpool Canal, declines obliquely, and crosses the Air River, 
about a mile above Kirkstal Bridge : thence its course is uj> 
llascar Wood, and proceeds thence mostly with a very bold and 
decided northern edge, until, on the south side of Bardsey vil¬ 
lage, this rock also disappears under the Pontefract rock, in the 
same place and manner, as Mr. Sinitli has mistakenly shown, 
with regard to the lower or northein edge of the rock (/), wliitdi 
he calls the Bradgate rock ; ” but why it is so named 1 do not 
know. 

The existence of ganister (galliard, or crowstone), and the 
prevalence of clays adapted to the uses of the [)otter (likt; those 
of Newton, anciently), and the makers of furnace bricks, lying 
as floors to their coal seams, has been ascertained at short dis¬ 
tances, throughout the course between the third and fourth grit 
rocks, indicated above, as regularly here as in .Derbyshire (almost 
to the neighbourhood of its county tow n), wherein, these impoi t- 
ant features of the coal series were first ascertained, and such 
details published in its county report, as can leave no kind of 
doubt on the subject. 

Jn tlie manner above di.scnbod, the strata nortliward, continue 
to have a south-eastern dip (which would have been a south- 
south-west dip, but for the deepening of the trough line in each 
stratum, to the east-sfnith-east, or nearly) info the great trough 
of coal-measures herein described ; in consequence of whicli, 
my second grit rock approaches and passes under the Pontefract 

• There can be little reason for doubt, that after the basset cdj?e of tliis fourth rock 
has passed distance under the yellow liuicstone, it turns northward, and has an 

uninterrupted course under its unconformable cover, into Durham, and that there, some¬ 
where near to Alorton, Holam, or llrusselton, this important rock emerges aj^ain from 
under the Pontefract rock, and lias doubtless a long course across that county and Nor¬ 
thumberland, which course I could ascertain and depict as certainly, 1 think, as several 
years ago I did, as to 94 miles of its course across Derbyshire and ^'orkshire (see Phil. 
Alag. vol. Ixxxix. p. 10^), and as to a great many miles of its course in Flintsliirc (see 
Phil. Hlag. vol. xlv. p. 16(j). ^Vhy ha.s this matter slept, and no one attempted to map 
ttie {{ritstone rocks of tlie W ear and the Tyne coal-fisld f 
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unconformablc rock, somewhere about the junction of the sheets 
of Mr. Smith’s map, perhaps, leaving then my tirst coal shale 
on the surface, in contact with and [)assing under the Pontefract 
rock ; and it is this coal shale which, iw such case, produces 
tlie Ilarrowgate medicinal spaws ; unless indeed both the second 
and the first grit rocks have passed under the l^ontefract uncon- 
fonnablc rock, bei'ore we arrive so far north as these spaws/; 
under which last circumstances, these ct'lebrated springs will be 
rel<;rable to my “ limestone.'//f/Zc.’’ 

lint whichever of these; may, on a rigid investigation, prove 
to be the fact, it will, I think, cerlaiuly result, that -.i s/rafa ridge 
(which may not be i;a,-.ily <h;finable by a lint; on tin* map, or 
without ivart.’ful levellings, owing to this ridge in llu; upper 
mc:asures, having an irregular roiuuiing summit), will be found 
emerging from under the erlge of the l^outefract rock, some¬ 
where not far from 'fhorntrm (diapel ; and, proceeding west¬ 
ward by I’ateley Ibidge, there, either my sluile titNes/one or the 
iirst limestone rot'k emerges on the surl'ac.e of this riflge in a 
local denudation, extending to near Haven’s (’ross : thence this 
strata. ri<lgc pr<»bahly decliiu s southward, and ranges through 
the snialh.'r denudatial tra<;t of iimestoiu;, north-east of Harden; 
ihcu bending again nortliu'ard, it probably, m ar Burnsal, ( uters 
a more exlonsive (lonudati'.d tract, [)ri>ceeds, perhaps, by Kirkl y- 
mallam Dale, and then bends so mucdi northward as to pass 
bottle, and ])roc.eetls on the north of (dapham and Ingloton ; 
passing thus n<a!h-('ast. (d', and o(^ca:■ionillg the dip south-west¬ 
ward into the Hlae.k Hin ton co; il-lield. 

Cienerally spc'aking, the strata ridge last described should be 
consideif'd as the lujiuidaiy northward, ol the great Yorkshire 
coal-field; and that to the uort.hv.aial of this strata ridge, a 
<listrict of muhdating strata commences, and the same are dis¬ 
posed in severa.l strata troughs, ranging eastward and westward, 
and are separated by corrixsponding strata ridges, through the; 
remainder of ti»e county; and, perhaps, it is the same in tlu^ 
south-western parts of Ifurham. On this principle 1 should, it 
entering on a. ^urv'ey of th-* local coal-fields oi this northern jiart 
of Yorkshire, searc/h northu ard of Thornton Chapel, before con¬ 
jectured to stand (m (he great strata ridge, for the emerging of 
the first grit ro<rk * (dipping north-eastward, and coverefl more 
northerly by the first coal shale]-) from iinder the unconfornflable 

• JMy first grit rofk may probably be comprlscJ in Xos. !()t to 9.5 in 3Ir. W. I'ors- 
ter’.s “ Section.” 

t Part «>f niy first coal shi’Ie jirobably appears in bis Nos. 91 to 91, ani4 tlte remain¬ 
der of thi.s .shale is (niiittoil, 1 think ; especially ns .Mr. F. bimselt, in p. 9.‘!, suspects 
some stnrta t<» be bore ^miiued ; but tbe luimbei and thickness of these pncludin^, ]>ro- 
bably, f tbink, my sec ond and third j»rit rocks, and tbc intervming second coal sbale> 
are, pcriiaps, mneb more considerabb* tlr.m In; is aware of. "NVlierc is the ganistcr 
f’uuiid ? or its peculiar species of leafy mitK or ibc two species of marine sbel s ? 
enuoier.'ited in p. yl.'f, vol, i. of IMr. .Sov/erby’s “ IMii’cral ('oncholo}»y,” in tbc coun¬ 
ties of Durham or Nortbuiubcrland ?; and is this stone lucre ai.y where applied to tbe 
makin.::' of rt'ads? 
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Pontefract rock ; and this first grit rock, I doubt not it would 
appear to be which my friend has represented as surrounding* 
westwardiv the trough of lower coal measures on the west of 
Masham; but wliiclu rock mistakenly has been coloured as a 
continuation from Swill Hill, mentioned p. 27,‘>, of his “flag¬ 
stone rock,^’ answering to my fourth grit. 

Similar remarks a[>ply to the smaller coal trough on the west 
of Patrick Brompton, aitliongh its strata are in pvnt covered and 
superficially bounded on tlie east, by unconformablc upper red 
marl, overlapping previously the yellow limestones and their 
intervening gypseous marl, and then the edge of the Pontefract 
rock, in these parts. 

I will now only further remark, that tlic cause of the disap¬ 
pointments seems now a])}»urent, from the boreings made some 
years ago in search of coals on the west of J'^ast Itigton village, 
south of the Wharfe River, and westward of Sicklin ITall and 
Spoflbrlh, on tlie north of the river, as well as those older trials 
(hjubtless made, ]»ut, j)ciliaps, not recorded, in the Collinghani 
denudation, mentioned p. 27o, viz. that no thick or valuable 
reams of coal occur, in so tow a purl of ' the carbonij 'eroas series : 
but wliich spots, even yet, it w'oultl seem, my friend considers 
to have strata higher in the series than the fourth grit rock, tlie 
usual limit dow'nvvurds, in l.itt!sc parts, of marketable seams. 

I am, *Sir, yours, 

.loHN pAIil'.Y. 


Artici.e VIII. • 

JSIemoir iJlastralirc. of 'a general Geological Map of the. pri)icipal 
JMuanlaiit Chains of Ean^pe. By the Rev. W. D. Conyboare, 
FR8. ike. 

{('oiiluDU'd/rohi p. 21S.) 

In citing the autboi ity of Bone as confirnting the opinions 
of J^rof. Bucklaiid and myself, with regard to the distinction 
between tlte tf>dlc;liegende and old red sandstone of England, 1 
wasmot aw’are that lie had formerly enttntained difi’enmt views ; 
this 1 have since i<'arned from his memoir on (fermanv, inserted 
in the volumeof the Wernerian'rransactions recently published. 
That memoir, liowcver, was read in the beginning of 18*2*2, 
before the ajijicarance of the arguments on this subject brought 
forward in the “ Outline s,” Since that period, IVl. Boue lias 
tmjoyed opportunities of studying many other localities of this 
formation, and has, vviili a caiuhjur that does him honour, made 
the concession which 1 have quoted; the letter 1 have cited 
licars date Vienna, Jan. 14, 1823. It maybe considered, there- 
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fore, -as conveying his matured opinion, and as 1 have, through 
his correspondent, his sanction in extracting any observations 
tliat appeared to me important, my citation may be regarded as 
an authentic declaration of his present views. I have thought 
this explanation nocessary to remove any ap[)arcnt contradiction 
between it and the racMuoir alluded to. 1 need not add that his 
testimony on my side derives additional weight from the circum¬ 
stance, that his judgment was not hastily formed, but the result 
of a slow conviction. 

The Series of Lifts and OoVUes, Muschelkalhj and Jura Kalkstcin* 

This system viewed generally consists of a series of alternat¬ 
ing deposits of clay, and of limestones of a texture considerably 
more earthy and less compact than those of the ])receding 
epochs, aiul olten oolitic. 'I'hcsc arc strongly contrasted also 
Avith the earlier formations in the very imjiortant circumstance 
of their 'zoological (diurac,t(.-r, 1 mean the nature of the organic 
remains Avhicli they contain, as they aj>pear to preserve the 
traces of a very dilierciit and more advanced state of animal 
population in the waters beneath which they were accumulated, 
in speaking, however, of the earlier formations, 1 would be 
nnderstootl to moan tliose. earlier than the alpine limestone ; for 
the alpine limestone is clearly in this respect connected more 
nearly with the subsi;cjuent than ant ecedent order of things; and 
those observations should, therel’orc, iji strict propriety, have 
stood at tlie head ol tliat Ibrmatioa; but since the organic 
remains in that series are rather of local than common occur¬ 
rence ; whereas in the present tliey form a striking and general 
character, this deviation from the rigour of method may be 
excused. The v'ei tebral class, of which rare and faint traces 
alone occur in the older rocks, jiresents in these a rich and most 
interesting addition to the lists of animaLs now existing ^ these 
ju’incipally belong to the order of oviparous and amphibious ani¬ 
mals ; but exhibit in some instances an organisation which would 
lit them rather for a life entirely aipiatic than one divided 
between both elements (c. g. the ichthyosaurus), and appear 
lo bear the same relation to the actual genera that the 
cetacea do to other mammalia: others, however, are like 
their recent antity])es titled for moving both in the land and 
watir. In this zoology of a former world, we count several 
species of the crocoddc (Kngland and France afi'ord four at 
least which may be distinguished): these do not agree spe- 
cihcally with any of the varieties now known to exist; but 
the ditlbrences -are very slight, often indeed less maiTced than 
between the recent species ; there is no room, therefore, to 
rloubt that their general habits W'ore similar. Were these 
species capable of enduring the cold of high latitudes, and there 
Initching their eggs ? or did they migrate ? or was the tempera¬ 
ture of our planet then higher than at present? {Some varieties 
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of recent crocodiles have been found out at sea a considerable 
distance from the land. It becomes the inquisitive spirit of 
science to propose these problems ;—it becomes the modesty of 
that spirit to hesitate,in attempting (without more ample data 
than we at present yiosscss) their soliititni. Many other genera 
referable to the great order of the lizard family, but evidently 
partially or entirely aquatic, which have either entirely vanished 
from, or (and this is from their bulk and striking appearance very 
imj>robuble) remain muletected in the actual state of animated 
nature, are preserved in 1hes<j beds to exercise the researches of 
the comparative anatomist. We already reckon, and the subject 
is yet far from exhausted, four distinct genera of this kind 
(1. The fossil saurian, of Maestricht; 2. 'fhat of Stonesfield, 
megalo saurus ; The plesio saurus ; d. The ichthyosaurus); 
many of these, the latter especially (winch unites to tlie head of 
a lizard tht; vertebral cohimn of a lish, and combines the modes 
of progression peculiar to each), present links as important as 
striking in tin; great chain of animal being: the lines of Lucre- 
tius are, therefore, in one sense"^' philosophically true : 

Multa([uc turn tcllus cliafn portcr.ta cvarc 
< ;o!iata ’st iiUTa facie nicmbrisqiic courfa, 

31ulta<jue tuni intL‘^•iis^u aniniaiituni strcla noccssc cst. 

Turtles more or less approaching to the recent are likewise 
found. Here again ^\e■^lave some pr(;sumption, thougli cer¬ 
tainly no proof, of a warmer climate. 

IMingled with these remains (thtuigh in such small (piantiry as 
to show that they have btaui casually brought I’rorn a distance, 
while the former are found under circumstances which indicate 
their having lived and died in their present sites), are the disjt'cta 
membra of land animals (the didelphys of-Stonesfield), ofbirrls 
(also Stonesfield), and of coleopterous insects (also Stonesfield), 
sufficiently proving that the earth and air wane peopled with life 
as well as the w'aters. 

The vegetables of this series are dicotyletlonous as well as 
monocotyledonous. The shells are characterized by the disap- 
\)carance of many of (he genera, and most (d'the soecies, belong¬ 
ing to the transition and carboniferous series, and the introduc¬ 
tion of many new genera, almost all the species being also new; 
scarcely indeed a single species can be identified. The same 
remark ap[)lies eipially to the zooy)hytes. 

In one instance, that ofthe encrinit<-s, Mr. Miller has made an 
observation as inqjortant and beautiful as it is original. This xory 
interesting' order of animals considered merely in the relations of 

Not certainly in that wliich bears an aspect favnurable to inateruilisni, for it is 
impossible to point out instances of design more striking or beantil’iil than arc often 
•xhibited in the structure <»f these fossil animals. Thus much even in the jiresent 
obscurity of the subject we cut) j)erct'ivc ; and diil we fiiJly know tlu* various revolutiojis 
of o\ir planet, we should doubtless find frcsli reason to admire the adai>tatiou of its 
living occuj>ants to its existing state at every successive period. 
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this structure, divide themselves into two well marked and distinct 
series. Now of these one only is found in the older rocks ; the 
other is confined to those more recent than the coal formation. 
It is very probable that ulterior rescarclies may extend similar 
conclusions to many other classes; it is impossible that the 
subject should be in better hands than those; of the author just 
alluded to, whose unwearied j)atience in the investigation of 
those minute details which afford the only stire grounds for such 
an induction, is joined to that pliilosophical spirit of generalisa¬ 
tion which can alone combine thcuu into a luminous system. 

The series of this system in England where it has been most 
fully studied, consists of three great clejicsits of a calcareo-argilla- 
ceous chara(;ter, alternating with three others of calcareo-sili- 
ceous matter and of oolitic limestones. 


U])[)er (Politic 
system. 


Middle Oolitic 
svstein. 


LoAver (JoliTic 
system. 


a. Argillo-calcareous Eurbeck strata, sepa¬ 
rating the iron sand and oolitic, series. 

/>. Oolitic strata of Portland, Tisbury, and 
Aylesbury. 

r. ('alcareoiis sand and concretions (Shot- 
over hill and Thame.) 

(h Argillo-c.alcareous formation of Kinmu*- 
ridgt; and tin; vale of llcrks, sejiarating 
the oolites of this and the' next syteiu— 
^ Oaktree clay of Smith (generally). 

fry. Oolitic strata associated with the Coral 
I rag (Pisolite of Smith). 

} h. Calcareous sand and grit. 

\ c. Great Oxford clay (Chinch clay of Smith) 
separating the oolites of this and the 
^ next system. 

r/. Numerous oolitic strata, occasionally sub¬ 
divided by thin argillaceous beds; iu- 
cluding the Cornlnash, I'on^st marble, 
schistose oolite and sand of Stonesfield 
and Hinton, great oolite, and inferior 
oolite. 

h. C^deareo-siliceous sand, supporting and 
passing into the inferior oolite. 

c. Great argillo-calcareous formation of lias 
and lias marl constituting the ba.se of 
the whole scries. 


N. 11. This list is in a descending order. 

'^fhe most probable analogies of these with the eontimuital 
formations appear to be the following, in which 1 Ic.n e inverted 
the preceding order, and followed the ascending series. 

1. Lins (3. ( ), J\JitscIie/lcn/k, and iii/'tnior licds of the Jura 
JJuicsloue .—There is still some doubt whether the term muscheU 
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kalk may not be applic<l to more than one formation first, it is 
sometimes applied to the Wurtzboiirg limestone, which Kefer- 
stein classes with the alpine, and which has, therefore, been so 
coloured in the accompanying- ma]) on his authority, though I 
have already expressed my own inclination to consider it as 
representintr our lias. Secondly, there is less doubt that the 
rocks to which the name musclielkalkstein have been ap))lied in 
the north of Germany (where, 1 believe, it was originally adopted) 
are equivalent to our lias. Thirdly, it is certain that most of 
the beds commonly included under this designation on the north¬ 
west and north of tlie Jura chain and the Rauhe Alp, extending 
into Wurtembourg, Sic. are identical with our lias, us also the 
beds underlying the oolites of the cote d’or in the north-east 
of France, extending towards Metz, &:c. Sic, 

2. iSandstone oj' (he inferior Ooii/e (3 />).—Arenaceous and iron 
shot beds are interposed between the Jura lias and oolites near 
Lons le Saulnicr, and through the whole northern es(^arpment of 
that chain, and its prolongation the Rauhe Alp (Riac/i sandstein 
of Kefers/ein). According to llaussman and Keferstein, the 
quadersandstein in the north of Germany is similarly placed; but 
1 suspect that more than one formation may be confounded 
under this denomination, and the local circumstances under 
which it occurs arc such as to render the dctcu inination of the 
question difficult. 

3. The other divisions of the series, including all the beds 
which, properly speaking, can be termed.oolites, resemble on<i 
another so much that their individual identitical ion with those of 
the Continent can hardly be expected in the present state of 
science ; if indeed, whicli seems very questionable, a close 
agreement in these minor features of arixuigement really exists, 
through very extensive tracts, and in vciy distant sites. Such a 


* Hf. Roue appears to be of opinion that the inuschclkalkstein of Central fierniany 
i.s not our lias, but a formation wantin." in Knglanil, and intermediate between tlie new 
red sandstone and lias beinpf separated from the latter by the quadersaiidsteiii , so tliat 
tlie ascending series is : 1. New red sandstone; fy. iMuschelkalkstein ; ‘k Quadersand¬ 
stein j 4. liias and (H)lites, the formations between brackets beinj^ aliseiit in Rngland. 
JJc cites a section near .iViulierg in eonfiroiatioii of this jio.sition. This debatcablc ground 
refers t'l the AV^urtzbourg district, and tlie country extending thence towards 

the frontiers of Rohciiiia. I foci that it is more imjiortant at present to slate dillieiilties 
of this kind than attempt an hesiy solution. 1 shall return to tliis sulijcct in tracing 
the course of these formations : on the whole I certainly incline to tlic view wliich I have 
indicated in the text. Those who distinguish the mvischclkalk as a peculiar formation 
refer to two principal localities ; first, the jdatforni of ^'iirtzboiirg (which has been just 
mentioned) ; and, .secondly, in the North of ( Jennany, at (Joettingen, tXc. they consider 
it as characterized from the lias by the absence of the alternating argillaceous strata so 
roninion in that formation. It is an earthy limestone, generally of pale coloui 


tricosus, Pectinites reticulatus, Ostracites s)jondyloides, Terebratulites fragilis, T. vul¬ 
garis, (Iryjihites cymbiuirt, <1. suillus, IMytulitcs .socialis, Peiitacrinitcs vulgaris, Riicri- 
nites liUiformis. bee also the note of JM- Boue on the north of Germany. 
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correspondence, however, may certainly be traced on the oppo¬ 
site sliores of the British channel, and there seem to be strong 
irulications of the same kind in the Jura chain. 

Distribution or this {Skkiks. 

(A.) Ktr^hind. 

A line drawn from the north-east of Yorkshire to tlie south¬ 
west of Dorsetshire will ncarl^f indicate the western and inferior 
limit of this series. The lias, however, extends westwards from 
this boundary on both sides the British Channel in Soiuerset- 
shire and Cjlainorganshire. The eastern and superior limit 
follows a lino nearly parallel to the former, and between 20 and 
41 miles to the south-east of it. The three systems of oolites 
form as many })arallel ridges of hills separated by intermediate 
\alleys, following the course of the intermediate clays. The 
great or third oolitic system forms the most extensive and con¬ 
tinuous ol'these ranges. 'J’he chains presented by the other two 
are more partial, and interrupted through considerable intervals. 

(B.) Other Ih itish Islands. 

The Hritish Islands present no traces of these formations 
lioymid the limits above -assigned, with the exc(?ption of the lias, 
which oemu’s in Ireland in the county of Antrim, near the south¬ 
east border i)f the, basaltic district; in the Isle of Sky, and some 
other of the Ilebrid(js. 

(C.) Ihnice. 

1. in the Denudation of Jioulognc .—The escarpment of the 
chalk sweeps round a semicircular tract, in the centre of which 
this tfnvn is placed, with a radius of about 12 miles distance. 
1 'Ik! green sand li>llows the fort of this escarpment, and may 
also be traced on the north-east of Uissant, -and the hills close 
to lloulogne, on which Buonaparte’s tower is built, are capped 
with strata of ferruginous sand, possibly our own iron sand. 
But instead ol. tliese formations occupying, as in the corres¬ 
ponding tract in Kent and Sussex on the Bnglish side, the 
whole of the denuded area, we find the coast, through* the 
greater part of its breadth, lined with a calcareo-argillacw^us 
formation which underlies the sand last mentioned ; this may 
be studied in the cliffs on either side t>f Boulogne, which, how¬ 
ever, are, from the nature of the material, in a very crumbling 
state. 

One of the upper beds of this formation consists of a remark- 
;d)le calcareo-siliccous grit. Boulogne is principally built of 
this rock. It often forms the upper stratum of the cliffs on the 
north-cast of that town, and is particularly abundant at a place 
called le Creche, bctw'ecn it and Uissant. This rests on some 
beds of argillaceous limestone, "separated by clay ; and along the 
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bottom of this clifi’ is found a coarse limestone of a brown 
colour, full of cornua arnmonis, turbinated univalves, &c. 

These alternations of argillaceous and calcareous beds con¬ 
tinue to extend into tlie intiuior towards the cast of Boulom^m;. 
In a deep ])it sunk at Souverain Moulin, about five miles from 
the town in that direction, in a fruitless attempt to ])rocurc coal, 
the workmen passed through 12 such -alternations, and then 
pierced a solid culcareons rock 100 feet in thickness, containing' 
ammonites. Below this, occurred a thin se.im r)f wood coal, 
and then 20 feet of a shelly limestone full of turbinated uni¬ 
valves, small oysters, serpula-, Jkc. together u ith impressions of 
ferns and other vegetables; and, lastly, another thin seam of 
carbonized wood, resting on coarse limestone. 

The coral rag is exhibited with well-marked cluirarters about 
nine miles south-e-ast of Boulogne, ne-ar Samers, and the groat 
oolite may be seen in the country round Martpiise at the same 
flistance on the north-east. Both these points appr<K\ch very 
closely to the chalk escarpment; so that if the green sand, iron 
sand, Jkc. exist at all in these directions, they must be grc-atly 
reduced in extent. 

Near Marcjuise, the oolite conies in contact even with tln^ 
older rocks of the coal formation, which show themselves in this 
corner of the demulatian almost immediately beneath the ehalk. 
^fhis co-al district presents a hand of mountain limestone 
ucconip-auied by another of regular coal-measures. The [U'iuei- 
jial marhh^ (punrif's arc at I'erques, and the principal (utal mines 
at Mardingen. The stratification is extremely confused and 
contorted. 

2. Within the interior area of the basin of J^aris, there is -also 
a small denudation exposing the oolites,' in a district c-alled the 
Pays de Bray, a little north-west of Beauvais. 

3, iiurroKHflntg l/ie Ghnlk and Green Sand of the Paris fiasin. 
—This series also may be seen emerging from beneath the 
chalk in the coast westwards from the mouth of the Seine, 
where they h-.ive been traced by M. do la Ileidie. 

Along the mouth of the Seine, on both sidcs^ the chalk and 
green s-and repose on a blue marl and marl-stone. At Trouville 
sur Mer, the oolites of the upper and middle formation, i.o. the 
PoHland stone and coral rag, emerge from beneath this marl. 
Iletween Villers sur jNIcr and Dives, the clay scfiarating the 
second and third system (the Oxford cl-ay) forms the base of 
the cliffs, which are capped by the lower beds of the coral rag, 
and an overlying mass of green sand. Still further west by St. 
Couime, Arromarche, St. Houorine, V'^irrevilie, uiid Grandc-arup, 
the cliffs present the inferior oolite resting on li-as. 

Hence, a zone of these formations extends circling round the 
chalky and arenaceous border of the basin of Paris, by C^’aen, 
Aleu^on, Poitiers, Bourges, Auxei re, Bar le Du<*, and iVlezieres, 
the oolitc.s atretchiug beyond all those places, succeeded at a 



18213.] the principal Mountain Chains of Europe. 285 

wider distance by the subjacent lias ; and still further by the red 
marl, wliich, with a few occasional interventions of coal-mea¬ 
sures, reposes on the transition and primitive chains of Bretagne 
and la Vendee on the west; of Limoutsin, Auverg'ue, I'orez, 
Beaujolais, and Morvan on the south, and of the Vosges on the 
east. 

The oolites of this range form the lofty hills known by the 
name of cote d’or. Here the oolites ajiproach closely to the 

1 )riuiitive cliain of Morvan. M. Bouc says, that the uiuschel- 
lalkstein may be traced completely round the Vosges. 

4. South of J'rance nurruuudiug the Jiusiu of the iiaronne .— 
The tertiary basin of this district is described by M. Boue as 
limited by Bayonne, Carcassouo, Montaubon, and Talmont. 
This is succeeded on the north by Jura limestone, covered by 
iron sand, Sec. 

In approaching the Pyrenees, he has observed a band of 
Jura limestone succeeded by tjuadersandstein with lignite, 
rejiosing in some places (as near Dax) on muschclkalkstein. 

(D.) Northern ijermunif. 

The muschelkalkstein is here found among the foiTuations 
skirting tlie Hart/., both on the nortli and on tlie soiilh, ranging: 
in the former direction on the south of Hanover and i3 runs wick, 
ami on the latter forming a plati'orni in the country between the 
Hart/ and the Thuringerwald, on the escarpment of which it is 

* .tr. Boiii': iti one of tlio letters to which I have so often referred j^ives tlic following 
descrijiiioii of the niiischclkalkstein of JJriinswiek, which is the he.st 1 have yet seen. 

'J'his foriiial-ion lies above the variegateil sandstone. Its organic remains are 
cneiinitcs aiul penUicrinites, some species of terebratiil.', c.specially the subrofuinla iind 
carnea, pectines, vencricardiii* ? a bivalve badly preserved and unascertained, but jxenc- 
rally aiul loosely classed as niusculitc.s, an univalve apjiroxiniutiii}' to turbo, an ammo- 
iiile not earinated, a small indistinct univalve, uncertain wliether nautilus or serpula, aud. 
many sinj^ular niarki«l<'s in tlie form of elongateil and serjjeiitino cyliiulers which might 
he, ])er})aps, eon.sidered as merely accidental eonfit'urations of the calcareous paste, but 
yet from their raiuifieation, &.e. assume an ap])euranee resembling that of the Isis tribe. 
'J he tiiasses of lead glance, oecasionally found in this formation, at once distinguish it 
fntni tile .Jura Hiuestone, yet in the lowest membeis of this musehelkalk are portions of 
an oolitic texture eloijply associated with the subjacent variegated sandstone. 

Above it lies an argillaceous, ealcaicous, and arenaceous formation, in which slate 
clay, more or less hiduninous, alternates. In the under jiart, it alternates with iew 
beds of a limestone like the nmsclielkalk, hut without shells; in other parts, and espe¬ 
cially in the ujipcr, with a eonijiact sandstone, with a calcareous or argillaceous cement. 

“■ The whole is covered with tlie nuadcrsandsteiii, a formation often with a siliceous 
cement, and very compact, but at other times of very slight coherence, .Vbsociated w'itli 
and beneath this formation, 1 observed two beds of a compact calcareuu.s marl, willi 
fragments of ])inna, retaining their .shelly texture, and not jictrilicd. 

The argillaceous Ibrwvation contains in the bituminous portions ininenil charcoal, frag¬ 
ments of bituminous wood, and a kind of pitch coal used in s(>nie places as fuel, and 
iuiprc.s.sions of monocotylcdenous vegetables. 

“ Ammonites (of the subdivision plamdiic.s), of small size, occur abundantly, but are 
couHned to jiarliciilar beds ; iu others a huge common ammonite with sound hack and 
hot earinated is found in ironstone nodules. I observed also a species of terebratula ? 
or, perhaps, gryphites; one or two species of donax; three or four unascertaiiied 
Viivalves ; an univalve somewhat resembling clasilia; aud more rarely remains uf very 
line piaitacrinites.” 
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well exposed in the descent from the memorable planes of Jena. 
It is covered by quadersanderstein, on which, according to 
Haussman, Keferstein, Boue, &c. repose in the north of Germany 
marls, oolites, fermginbus oolites, and chalk. 

Some observations of Prof. Buckland indicate considerable de¬ 
rangement in the Brunswick district; a ridge of chalk extends on 
the north of the Hart/, towards Goslar, often in highly inclined 
beds, and forming a hog’s back ; yet on the north of this, whore 
the more recent deposits might be expected, the variegated sand¬ 
stone again protrudes. 

South of the Thuringerwald, the same muschelkalkstein 
extends by Heidburghausen and Cobourg. 

(E.) Ceulral Germany. 

According to Bout; and Humboldt, the ])latform of Wurtz- 
bourg (ionsidcred by Kcferstc;iu as zeehstein, or alpine lime¬ 
stone, is muschelkalkstein. 1 have already alluded to its posi¬ 
tion in describing the alpine limeslono. If this view be correct, 
the sandstone between Wurt/bourg and Bamberg is not, as 
represented by Keferstein, buniersandstein, but (piadersund- 
steiu. 

(F.) Great Range of Rraneonia, the Su ahiaii and Ranhe Alp, 

and the Jura Chain. 

'riiis is an immense and continuous band principally occupied 
by the oolitic series, crowned in some places by still more recent 
deposits of the same age with the chalk marl, &c. of England. 

In the most northerly part of its course through Franconia, it 
forms the platform between Bamberg and liayreuth. We have 
here a compact limestone (celebrated for its caverns containing 
the remains of fossil bears), &c.asundstone, and some marly be<ls 
much resembling in fossils and character our chalk marl : this 
system rests on the sandstone extending between Bamberg and 
Wurtzbourg. It is to be regretted that the obscurity which still 
hangs over the relations of this tract alfects equally the superin¬ 
cumbent limestone, ike. Boue considers this sandstone as 
<]uadersa7idstone and the limestone us representing the whole 
oolitic series. 

Further south, he gives the following as the section presented 
near Amberg: 1. Quadersantlstein. 2. Ditto with hydrate of 
iron. 3. Lias, with gryphoea arcuata, gryplmea gigas, belem- 
nites, &c. 4. Argillaceous rocks with hyrlrate of iron, ammo¬ 

nites, mya, cerithia, 8tc. b. Several varieties of Jura limestone, 
magnesian compact, and oolitic. 6. Marl, with hydrate of iron. 
If the gryphoea gigas be the same with the gryphoea ddatata. 
This series is in the ascending order. 

1 should prefer considering the deposit No. 2 as our Oxford clay. 
I should then idcntily the df;posit here called quadcrsaudsteiii 
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with the sand of the inferior oolite, and reckon the subj-acent 
Wurtzbourg luuschelkalk as tlic e(|uivalcnt of our lias. ISos. 3, 
4, would then represent the oolites of our middle or upper 
system ; but these are points which cannot be fully settled until 
resident geologists shall arise on the spot, and publish detailed 
accovints of its structure and fossils. 

Near Katisbon the Jura liinestoiie is covered, according to 
Auckland and Boue, by deposits of green sand and chloritose 
chalk ; the solcnhofen lithographic strata belong, i believe, to 
one of the beds in the upper part of the series of Jura limestones, 
perha[)s corresponding to our chalk marl. 

lleie the l)eds decline to the soutli, plunging beneath the 
trough of tertiary formations which intervenes between this 
chain and the Alps, and rising north, present their outcrop in 
the escui))nient on that side. 

In its passage through Wirteniberg, the chain presents, along 
the base of its lunthern estairpmeiit, decided has at Boll, 8cc. 
south of Misslingcai; a ferruginous sand (that ot our inferior 
oolite) succeeds; and then the oolitic series Ibrinin the great 
mass of the liills. 


By tracing this escarpment from this point to Bambe rg, an«l 
examining Bn' relations <.>f the Wurl/.bourg ])latforni with refer¬ 
ence to this chain in the vicinity of Stnlgard, much of the 
ohscurity 1 have alluded 1(3 wouhl probably be removed; 
because we licre stand on certain ground as to the identity of the 
jbill rocks and the Ihiglisli has, which would afford a secure 


basis to the other terms of the (u)mparis(3n. 

.Mcriau is said to have published a good account of this chain 
in lilt', vicinity of Basle,'^' but 1 regret not having been able to 


consult it. 


ddiere is a verv interesting dese.rlptloii of the part of tins 
chain near kons do Sanlnier by Mr. C^harbant, in w'bicli it 
appears that its b.ise is composed of red and variegated marl 
containing gy{)sinn; that on tliis reposes an extensive formation 
of beds of gryplilte limestone (lias), alternating w'itli marls con¬ 
taining fos^.iis 4 'xaclly similar to those vvhicli characterise tliis 
formation in Jhiglaiid ; that these are covered by a series of 
oolitic beds, the lowest of which (like onr inferior oolite) aboflnds 
in ferruginous ]iarticles, and is surmounted by a line granular 
oolite and freestone, forming the escarpment of the first terrace 
ofthese hills ; and lastly that, above, tliis fust terrace, are others 
each presenting an oolitic scries based on argillaceous beds 
which separate it from that beneath. 

VVe have here, therefore, the enumeration of the lower forma- 


The denudatiun ol' the Rliein, that near Basle, exhibits a ])atch of primitive and 
iransilioii rocks, over which tlie calcareous beds of the Jura extend. This patch is jiro- 
bably connected with tile primitive rocks wliich furtlier north emerge in the chain of die 
Black Forest. 
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lions of the Jura chain, where they crop out along the base of its 
escarpment on tlie north-west; and an account by Von liuch of 
the environs of Neufchatcl completes the account by adding the 
beds in tlie central ana south-eastern regions, where they finally 
dip beneath the tertiary formations, lie divides these forma¬ 
tions into four series which he enumerates in a descending order. 
I have ventured to assign tlieir ])robable English equivalent, but 
these can only be considered as mere conjectures at present. 

First Series. 

29 beds of oolites contain madre¬ 
pores, &c... Coral rag. 

Upper marl. Oxford clay. 

32 oolitic beds...* Cornbrash. 

>Second marl. Clay beneatli tlie cornbrash. 

Second Series. 

486 more enmpact beds, some of 

which contain strombites. Forest marble. 

Third Series. 

350 oolitic beds .. Croat oolite. 

(50 beds hard black marl. Clay of the I’uller's earth. 

Fourth Series. 

10(f beds not described, probably 
the same with those above Lons 

le saulnier. Inferior oolite and lias. 

The Jura chain exhibits arched and contorted stratincaiion 
nhrough its central ridges ; Imt on the north-west all the beds 
out, and on the south-east dip rapidly beneath the tertiary 
iformations which occupy the great valley of Swisserland sepa- 
a.atiiJig these riilges from the Alps. The exterior chains of the 
Alps again exhibit in wdiat have been called tlu^ younger varie* 
ties .ttf alpine limestone, beds of the same age wdth the above. 

(3n line south of Ceneva, the continuation of the Jura chain 
riMiUes 'ivith those external calcareous chains of the Alps ; and 
in this vicinity, therefore, the true relations of the several forma- 
itions ought to be particularly examined. Hence they are con¬ 
tinued south through Dauphiny and Provence, but I am not 
acquainted witii any good account of their structure in this 
quarter. 

(G.) The Alps. 

For an account of these formations in the external chains of 
the Alps, I refer entirely to the excellent paper of Prof. IJuck- 
land, wliich has already appeared in the Annals. 
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(H.) Hungari/. 

According to Beudant, rocks referable,to tlie Jurassic series 
occur principally in two localities ; first, on the south-west, 
extending iiorlliwards from Lake Balaton or Flatten; and 
secondly, on the south-east towards the borders of Transylvania 
above the sources of the river Korosh. 

lie gives the following list of these formations : 

1. An cucriiial limestone (most probably the muschelkalk): 
this is most abundant in the second ilistrict, but occurs also in 
the first; it is covered by 

2. A magnesian limestone : not ihe same with the Bnglish 
magnesian lime or y-echstein, but associated with, and constitut¬ 
ing a part of‘ tlu^ true Jurassic limestone which covers it: it 
exhibits three varieties : a. Saccaroidal; h. Comjiact; r. Oolitic. 
'I’his forinatiou abounds in the lirst district between Bude and 
l.uke llalaton. 

3. Jurassic limestone: a. Containing hijjpurites ; />. With 

great oysters ; r. With mnmnulites ; (L Abounding in shells ; 

Bituminiferous. This exists in many patches throughout the 
first district botwetai Ciaii and Lake Balaton. 


(1.) liussia, and ulfier int per fee I It/ aacerlaincd Localities. 

In Russia, the lias certainly occurs near Moscow, but we 
have no distinct particulars concerning the secondary formations 
of that, vast country. 

The tracts of these formations in Ihigland, France, Germany, 
and Russia, may be ctjiisidi.'rcd as jiart^, of a continuous series 
of de]i<'sits occujjyiug the great central basin ol’ Ivarojie. That 
on the Italian side of tin? Alps, although necessarily mentioned 
in coniu;xion with that chain, belongs to aMist.inct and southern 
basin, of which a great part of Spain also probably forms a 
portion. .Much of tin; liinesti.-nc of that country may perhaps 
prova; to be lias, and the oolites are distinctly described by Mr. 
'rownslu nd as ^extending round Aniduiela del Campo, about 
hall'way botneen Saragossa and Madrid. 

i'J'o f>t: voiitiuiii'il.) * 


IVete Scries, vol. v. 
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Article IX. 

An Account of some Jlcsulls ohlalned by the combined Aclioii of 
Heat and (Compression upon certain Tlitids^ such as Water, 
Alcohol, Sulphuric Ether, and the rectified Oil oj Petroleum. 
By M. le Bavoii Caguiard dc la Tour.* 

It is well known that by means of a Baj)in's digester, the 
temperature of fluids may be raised much above their usual 
boiling point; and we are led to suppose that the internal pres¬ 
sure which increases with the temperature would be an obstacle 
to the total evaporation of the fluid, especually if the s])ace left 
above the fluid be not considerable. 

In reflecting on this subject, it occured tome that the. (expan¬ 
sion of a volatile fluid hud necessarily some limit, beyond wliich 
the liquid, notwithstanding tlie ])rc'ssure, must be conveii.ed into 
vapour, little as the capacity of the a}>paralus allows tlie fluid 
to extend beyond its maximum of dilatation. 

In order to verify this ojiinion, 1 put some alcohol of spe¬ 
cific gravity 0‘S37, and a ball or sphere of ([uartz, into a 
small Papin’s digester made of the end of a v(;ry thicic gun 
barrel; the fluid occupied nearly one of the apparatus. 
Having noticed the kind of noise which, the ball occasioned 
while rolling in the cold gun barn'h and afterwards when it was 
slightly healed, J arrived at a [joint in wliich the ball seemed to 
rebound at each ]>ercussion, as if it was no longer surrounded by 
a fluid in the gun barrel. This effeet was best obscrvial by a[)j)ly- 
ing the ear to th(‘ end of the handle, which.smved to sup¬ 
port the machim; ; it. ceased upon cooling, and w as re[)roduc(.'d 
when tlie necessary degree of heat was again applied. 

The same experinumt was repeated witli water, but with imper¬ 
fect success ; for on a<a;ount of the high tenqjerature which it 
w’as necessary to employ, the ajjparatus could not be perfectly 
closed. With sul[jhuric ether and oil of petrolciiin, the case was 
different; tlioy [iresented the same phenomena as alcohol, 

l*ii order to observe these effects of heat and conj]>rcssion w'ith 
greater facility, I [uit the same liquids into small glass tubi's 
closed at one end, and afterwards at the other, by means of the 
blow'pipe. A small piece of glass was fastened to caclv tube to 
serve as a handle. 

One of the tubes into which alcohol w as introduced so as to oc¬ 
cupy nearly two-fifths of it, was heated with the precautions rc([ui- 
site to prevent its being broken; in proportion as the fluid expanded, 
its mobility became greater; the fluid after having attained 


* From Uie Anmtle# tie Clujuie et tic FhjVujuc, tom. xxi. p. 1^7. 
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noavly tloublc its original volume, disapponrod completely, and 
was converted iiito so transparent a va|M.iur that the tube seeined 
suddeidy empty; but on suiicring it to ctool (ora moment, a very 
thick cloud was t’ormed, alter whicdi the iiuid reappeared in its 
original state. A second tidje, nearly hall'lull ol the same tiuid, 
gaN e a similar result; but a tiiircl, of which tin; fluid occupied 
more than half, was hrokiai. 

Similar experiments made with oil of p<;troleum, of specific 
gravity about 0*807, and with ether, presented analogous results, 
e\ccj)ting that the etlier appcaveal to recjiiire less space than the 
oil ofpetrohann U) he convejted into vapour w ithout brc'aking the 
tubes, and the lattm- less tlian alcolnd, whicli seems to indicate 
that the more; a fluid is iiature.lly dilated, the less volume it takes 
t(j attain its maximum of ex pansioii. 

All llu‘ tubes in these triiiis wt rc' exhausted of air before they 
were closed ; the exiieiiments when lepetited with tubes in 
which the air w'as hit, gavi; similar results; the progressive 
ex|)ansion of the Iluid was t.ven more t!asily (;stimate<l in the 
latter case, there being no iiiconvenieiit ebullition as in the 
ibrmer. 

The last ex[>c]iment was made with a glass lube about one- 
third full of water ; this iuln; lost its tr-anspartmey, and broke a 
lV,‘\v seconds afterwards. It ap))ears ihvit at a high tc-mperaturi; 
wat<'r is (vapablo of decompijsmg gla.ss by <‘Ombining with its 
alkali ; this sulll;(“’‘ fl‘'' idea tiiat some other rt'sidt interesting 
to eln'mistiy imo', peihajiS, be obtained k'V incri'asing the appli¬ 
cations ofthis proj'ess of dfcomposirion, 

Uy carc.LuIly o];s('rving tl’.e experimental lubes in w'hich the 
air had b<“eu lelt, it was remarked that those in whieh the fluid, 
matter had not tpiite space i iiough to acijuire the dilatation pre¬ 
ceding irs c()uvc*r;;ion to vapour, did not always break imme¬ 
diately after tlu' lluiil apj)eared to have' eomplettdy filled tins 
space, and tlie explosion was .skiwer as tlie excess of Iluid was 
less apparent, 

Mav it not ijc eoneluded tliat fluids which are usually but 
sliglitlv comjjressible at a low tem[n.‘rature, boeome uior(‘ so at a 
higher temperature t and still more .strongly in the present ^asc, 
Hi which tlu; licpiiil is rt'ady to become an elastic iluid under a 
prtjssure, which, according to tla-orctical calculations, would 
appear to be equal ti.> several luindretl atmospheres ! 

With l especl to this, there w ill probably be some dilliculty in 
admitting, that vi small glass tube sc ari’ely three mrllimctres 
ill diariiel.er, anti scarctdy one millimetre tliick, should resist so 
considerable an (;xpausive force ; it will, perhaps, be thought 
preferable to suppose that the molecules of an ela.stic. iluid, ami 
jiarticularly of'a fluitl vapour, are susce[)tible at a cerlaiu degree 
of compression and heat, of assuming a change of state similar 
to semifusion, and cajiable of fa*cilitating a greater reduction of 
volume thdii that derived from the absolute pressure. 
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Until these doubts are removed by new experiments, it appears 
that we may recapitulate what has been stated in the following 
conclusions ; 

1. Tliat alcohol of specific gravity ()'817, oil of petroleum ot 
specific gravity 0‘<S07, and sulphuric ether, submitted to the 
action of heat and com])ression, are susceptible of being com- 
j)I(*tely reduced to vajiour under a volume ratlier exceeding 
twice that of each fluid, 

2. That an increase of pressure occasioned by the presence 
of air in several of the ex])eriments which have been described, 
occasioned no obstacle to the evaporation of the fluid in the 
same space, tliat it merely rendered its expansion more quiet 
and more easy of observation until the moment in wliicli the 
Iluid suddenly disappe^ared. 

8. 'fhat w'ater, although undciubtedly susceptible of bei?)g 
reduced to very compressed vapour, eoidd not be subjected to 
complete experiments for want of suflicient imvans to close the. 
compressing instrument perfectly, as w'eil as that it alters the 
transparency of glass tiilxis by combining with tlie alkali wlhcli 
enters into their composition. 

1 have presumed that this nt)tice would particuhiily interc'st 
those who arc concerned in the use of steam-engines, and also 
probably I’urnish some slight indications for the solution of the 
question relating to the comprcssiliility of fluids, lately proposi'd 
as a prize subject by the Institute ; it is this which determined 
me to present it to the class, my chiei ambition being to [>rove, 
that I desire to render myself more. and more worthy f>f the 
favourable reception which it has bestowed upon my former 
labours. 


Supplemi-ut to the preceduig Mc/noir. 

1 have attempted to tlciermiue tin; pressure wliioli ether and 
alcolird exert at the moment in wiiieli these fhuds are suddenly 
reduced to vajiour. Tlie method I adopted was the following: 

Kxper. 1,— I took a lulie, a he (see fig. next page;), of the nu>st 
even bore I could obtain, the interiejr diameter ofwlneli was one 
millynetre ; 1 unitful it to the lube de/'; tin; internal ilianuiter of 
which was abovit 4^ millimeti cs. The apparatus then resembled a 
sy[)hou barometer. The two ends, a and /', remaining open, 
mercury was first introdnc<;d, and al’lervvards snlpinnic ether. 
The mercury occupied the space hed e, and the tther the space 
ef ; by inclining the apparatus, it was easy to alter the level of 
the mercury so as to fill the space ha ; by these means it v/as 
ascertained that a variation of one millimetre in the large tube, 
caused a variation of 20 millimetres in the smaller one ; a propor¬ 
tion whicli was judged suflicient for the graduation required. 
The space h a is that which the mercury may occupy, wlien its 
level e in the large tube is sunk to the point </, the length a h is 
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628 inillimetres ; the space d / cloul)le e f, is that 
supposed to bo occupied by the ether when it is 
entirely reduced to vapour. 

The 628 luillimetres wi;re [graduated pn a sepa¬ 
rate scale, which was a])plicd when required lo the 
tube, as it was graduated towards the uppiu- ])art. 

The ap[)aratus, prepared as above described, 
being closed at the extremities a, f was heated 
with the retjuisite precautions. At the moment in 
which the ether was completely reduced to vapour, 
the level b of the mercury rose to the point g, the 
distance of which from tlni point a is 14 luilli- 
metres; f/ins the roltunn of air, irhieh vas 628 
mi//fme/res long, was redaeed to 14 mUlinielres; 
this indicates a pressare. of 3*7 or 38 atniosp/icres. 
77//.S experinaoil three times repeated gave each time 
the ‘^ame resa/t. 

Ether is, therefore, susceptible of being rialuced 
to vapour in a space h'ss than double that ol' its 
original volume, anil in this state of vapour, it 
exerts a jn’essure of 37 or 38 atmospheres in the 
tube which contains it. 

Txper. 2.—Alcdho] of specitic gravity {)‘817 was 
substituted for ether in the a{)paratus above de¬ 
scribed by opening the ends /'and the alcohol 
occuj)ied the space /’c, that is to say, one-third 
of that supposed lo bi^ necessary lor the total 
conversion of the alcohol into vapour. The mer¬ 
cury occupied the space // hede', and filled the 
small tube, when, by inclining the apj)aratus, the 
level e' was sunk \od. The length of the column 
of air a // was 47b millimetres. After Uie extre¬ 
mities a and /'were closed by the biowpipc, the 
apparatus was exqioscd to heat with the same pre¬ 
cautions as observed with respect to the ether. 
At the moment in which the ahiohol was totally 
veduc-i'd to vJVpour, the level h' of the mercury 
rose 1,0 lire point g', that is to say, t.o four milli¬ 
metres from the point a. Thus the column ol'air, 
of 47(i millimetres in huigth, uas reduced to lour 
miilinu^res, which indicates a {jressure of 119 
atmosj)heres. 
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Alcohol may, therefore, be totally reduced to vapour in a 
space rather less than three times that of its original volume; 
and at this degree of expansion, it exerts a pressure of 119 atmo- 
splieres on the tube which contains it. 

The extremities a and/'were a little drawn out, in order that 
they might be moie readily closed Ijy the blowpipe; and the 
capacity of these parts of the tube was ascertained by introduc- 
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in^ a little mercury, which was afterwards passed into the cylin¬ 
drical part of the tube as a method of measuring it. By this 
precaution, it was determined, for example, that the length 
a f/ of 10 millimetres ought only to be reckoned as two, &c.; 
the results which have been stated were obtained in this mode. 

When the ajiparatus was cohl, a small bubble of gas was 
observed to have bc'cn formed above tlie alcohol, but it pro¬ 
duced a difference o(‘ only two millimetres in the level of the 
mercury in the small tulie. above //. 

In order to determine the degree of heat at which the ether 
and alcohol are reduced to vapour in these experiments, the 
tubes containing l.hcse fluids were luxated in (hi, in which a 
thermometer was placed. A cylindrical glass vessel was em¬ 
ployed to contain ihe oil; by these means it was easy to deter¬ 
mine the moment at which the li(juids in the tubes w <‘re reduced 
to vapour ; it was found that, ether refjuirod IbO'^, and the alcohol 
207° of Kcamnur. 

The apparatus above described for dii'termining the pressure 
exerted by ether and bv'alcohol, was also snhjectial f.o the heat oi 
the oil bath; but a rei'rigerator was pre\iously adjusted to the 
upper part (hThe smalltube containing-the column of air, by wliieli 
the temperature (^f ihc column was constantly kojit at 1^°. The 
results, as to the degiee of vaporization and to the prossure 
exerted, agreed with those winch have Ixani described. 

When my memoir was ri'ad to the Academy, 1 unnoitiK'cd that 
water heated in glass tubes altered tjieir traiis^iareney, so as to 
prevent any obs(!rvati(Tn of wbat took place ; since that jicviod I 
have found that by adding a small (pumtity of earbonato of soda 
to the waiter, the transparisicy of the glass was much less 
injured. By this method, 1 ascertained, although with some 
difficulty, on account of the freijuent breaking of.tlie tubes, t licit 
at about the temperature of melting zinc, water may be canu- 
pletely reduced to vapour in a space e(|ual to nearly four times 
that of its original volume. 


Article X. 


Analvsf.s <)1' Books. 

e/ f/t<’ lloifdl (ieolofcdl Soetdtj (f ('ur/iwo//, 

■ Vo/. If. 1822. 

W !•: are hapjiy to introduce to our readers’ a,ttention tliis 
secoml volume (^I’llie labours of our sc.ientiiie. brethren in (.'orn- 
wall; the papc;r.s it craitains arc replete wiiii fuels tleat aic of 
mucli importance, not only in tlieir applicability to practical jmr- 
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poses, but as teiulino' to elnc.idatc some of those more difllcnlt 
and interesting subjects of geological research, respecting the 
true nature of wbicli there is sucli a diversity of opinion. A 
considerable portion ot the vobinie is oci:Mij)ied by four papers 
on tlie tein[)cruture of mines, the contents of which we shall not 
aflvert to in the present article, as a memoir on the subject will 
shortly appear in the A)niais, containing a full account of the 
facts which are tietailed in them. Heroic we proceed to a brief 
analysis of the otlier papers, it may be well to state, from the 
jireface, tliat tin; construction of a geological map of (airnwall, 
iiitemled, accordmg to the wishes of the Society, “ U) show not 
only lh(i varietii’s ot rocks, 'out also the locality and position of 
tlui principal melaliilcrou< veins, and tin; cross-cours('s v.hich 
intevscct. them, has alrcaiiv' occupied much of the time and 
attention of some members ; ” but, tins, it is observed, '‘is an 
iinderfaking ol immense ('xtrnt and labour; and the map of the 
hales in oiu* parish (St. Jurit) given in the presimt \'oiumf', will 
at. oiK'e s!io\v the nature and iuiportanci' of tiu^ plan, as well as 
1 he time reipiisite for the cf)m[)letion of such an uudc'riakiiu’'.” 

r. On >-ont(‘ Adiuutla'^i'y, which Coritiial/ possesses jttr (he Slndif 
nf (jco/ogi/, anti (),,• I he I sc n Inch inaif he made of'i hem. Hv Jeilm 
ilawkins hisn. T' RS. &c. 1 Ion. iNlem.IS(h 

' i 

'file aih aiil .e;es of ( .'oi nwail for the study of gc 'lon.-v, ari^ 
sr.Ucfl in tins shoit papes’ to mi^e, from its being a [uimitive 
(•ountrv, haviier grea.1>.'r facilities j'or observation tlian any inland 
('oiuitry <'an [lossess ; aiul troin the iinnu'use evlent. and imjioit- 
ance ot its mining’ conc-'ins. In illustration ofs>)me remarks on 
the vagm use of langnagi* in tins science, the following state¬ 
ment is gix'en. 

" It is long since the attention of g(;ologlsts lias been drawn 
to the flisposition observable, in everv distimh rock mass, to 
sopmate in a form w hicli is in some measc.re cliaracteristic of its 
composition ; although t.o this dav, as I'ar as I know, no general 
name has l.au.'n given to this jjlu'uomenon. By some who have, 
noticful a degree of uuiformitv in the angles resulting from the 
UKumation of so many plane surfaces, it has been confounded 
with crystalli/a*^ion, and bv others, on rather better grouiuls of 
reasoning, w'ith stratiticati«m ; although from the first it flitfers 
in tlie very material point of tiie structure of its n\ass, ^vhil•.h is 
not one crystal, but an aggregation of crystals; and from* tin;* 
other, in that of contiiiuitv. It seems to be the cli’(;ct of the 
<;ontract!on of matter at the ])(;riod of its consolidation, anrl is 
commi'ii both to the volcanic and tlie Neptunian formali()ns ; 
and this theorv derives a further confirmation from tIn; influence 
v.’hich the sizi; and form of the aggregated parts of the mass 
have in tin* mode of its division. 

" [ kno'.v of no better generic name for this distinctive cha- 
l acter, than that of'art iculaf ion, while most of its s])eciflo forms 
might be exprcssoil by the terms prismatic, cuneiform, rhom- 
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boidal, and tabular, of all which we arc at no loss for examples 
in this county.” 

II. and Ilf. On the Tempe?'aiifre of Mines. By llobert W. 
Fox, Esq. MGSe. 

IV. On the Stratified })eposi!s oj'Tin-stone, called 'Tin-floors, 
and on the Diffusion nf Tin-slone ihronp^h the Mass of so)iie pri~ 
mith'C Hocks, iiy J. Hawkins, h^sq. I'ltS. iJcc. Hon. Mem, GkSC, 

In Cornwall, i\Ir. Hawkins observes, the veins of tin are so 
rich and so numerous, that, nith the exception of the alluvial 
beds of that metal, in the stream-works, every other mode of its 
deposition in the earth seems to have been disregarded. He 
then expresses his opinion that the same interest of capital 
which is obtained by working the tin-lodes, or evet\ a greater, 
“ might be obtained, with inlinitely less (luctuation in its amount, 
from situations where nature has scattered her favours with a 
more sparing hand, but in a more e<jual manner: ” aJlutling “ to 
those mineral deposits, which our miners call tin-floors, and more 
particularly to those important ob)e(^ts of mining industry, which 
the Saxons call stock-works, should they bo found to exist here.” 

Th esc remarks are succeetled by some information on both 
th cse subjc;cts, ]>ar(ly extracted from the author’s own journals, 
and partly from the printed reports of very accurate observers. 
Tin-lioors “ are sai<l t<» occur at Bal-an-uim, in the parish of 
l.elant, and at Huel-grouau in the ])arish of Breage ; and, if I 
am rightly informed,” continues the author, “ C’lircla/.c mine, 
iit'ar St. Austle, behjugs tt) this class, and merits a. very parti¬ 
cular examination.” 'Ihe tin-llo<ns on the sea-clitfs of the 
parish of St. Just are inwt ch^scribed ; but wo shall extract a 
more particular account of these from a subscfjuent paper, by 
IMr. Came. Such beds arc; not untiequent, it is stated, in the 
highest ridge of tile mountains which constitute, the bfiundary 
line between Saxony and Bolnnnia. Those at Zinnwald are on 
one of the highest ])oints on the Bohemian side; *Hhe strata here 
consist of a tine graineil, half decomposed granite, which alter¬ 
nates with the tin-lloors. These again consist of quartz, mica, 
and gneiss,” in tlie two latter of wdiich the tin is found inter¬ 
spersed tog(;thcr w ith fhior spar and wolfram. Similar Hoors, 
composed of magnetical ironstone, tinstone, and pyrites, occur 
in other parts of the same range of mountains the most con- 
sideialjle of these is situated at Brcitenbrumi. 

What are called tin-floors at IVewidden Bal mine, in the parish 
of Madron, in Cornwall, are, correctly speaking, “ small, very 
short fiss.ures or veins, which run [jartially through the elvan, 
varying in breadth from half an inch to eight or nine inches, and 
so irregular and interrupted as to render it difiicidt to ascertain 
either their direction or tlieir underlie. These small capricious 
veins appear frequently to diverge from a central body, and then 
bear some resemblance in form to the spreading roots of a tree.” 
It is afterw'ards stated, from another part of the author’s journal, 
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that tlieso floors iintlerlie four feet in six to the nortli-east, anti 
that they occur in a white porphyritical rock. “The famous 
Stock-work at vXltenbe/sj; (a stumbling' block in the way of geo¬ 
logists), is nothing else than a largti mass of the mountain 
impregnated with tinstone, occasioned by the meeting of a 
number of lodes and veins at tliis point, some of these crossing 
each other nearly at right angles, some bearing each other along 
in their crossing, and others strc'tching' along in vi parallel or 
nearly paralhil direction. The same natural cause seems to have 
])roduced, at the same period, an inlinite number of smaller veins 
mid tissures, which run in all directions through the rock, so 
that many parts of the Stock-work bear a striking resemblance, 
on a larger scale, to the veined varieties of common marble. 
Tile veins here are chiefly of rpiart/, and are united to the rock 
in siu'h a manner as to indicate their coeval formation. Jt is 
remarkable, however, that tlie tin lies ibr the most part dispersed 
througli the latter, and this circumstance has given occasion to 
the very singular mode of working the mine; for as no jirofit 
attended the driving upon regular loilcs, and the mass of rock 
was nnefjually impregnated with tin, the greatest degree of 
iin'giilarity apiioars to have marked tin* progress of the excava¬ 
tions from their conmu'ncc'moul.Tile rock itself, wliich com¬ 

poses the Stock-work, is a variety nj' ])or|)hyrv, the mass being 
a line mixture of cldorire earth and clay, in wdiich the grains of 
lelspar and ipiartz are scarcely perceptible.” 

'I’o ibis follows some particulars of the Stock-work at Oeyer, 
in Saxony ; and, after adverting to the probable existence of 
similar veiniferous masses of rock in (airnwall, Mr. Hawkins 
concludes his pape r with the follow ing advice as to the proper 
mode of w<5rking them. 

“ I would suggest the expediency of removing the wliole mass 
of inipregnaled rock from t he surface downwartls, in successive 
terraces or levels ; most earnestly recommending the immediate 
adoption of the Saxon ])rocess of stamping and dressing. No 
man who has witnessed this yirocess, can forbear reprobating 
our own, as rude, wasteful, and ineflicaent ; for if, with any 
ti'Litli, it may bf: said, that in the art of mining w^e are inferior to 
onr continental neighhours, we arc so in a most shameful degree 
in the department Avhich I have just mentioned.” 

V . On tar, relative A tre of i/te Veins of Conura/I. By Joseph 
Came, Esep FRS. MRl A.IIou. MOS. MGSC. 

In the commencement of tliis extended and elaborate commu- 
nie,ation, after some remarks on the ninubor and variety of the 
mineral veins of Cornwall, and on the diversity of sentiment 
resjiecting the foriuatioti of veins, Mr. Came observes, ** with 
respect to their com])arative or relative ago, I apprehend all par¬ 
ties (excejit those who liold tliat all veins are contemporaneous, 
and w'cre formed at the same time as the containing rocks), are 
agreed on this important principle ; that a vein tvJtich is inter-- 
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sectedy or traversed, by another vein, is older than the \:ein by 
whieh it is traversal.” On this principle, he proceeds, “ 1 would 
make a humble attempt to ascertain the relative age of tlie 
veins of Cornwall.” 

By a true rent, Mr, understands the mineral contents of ' a 
vertical, or inclined Jissare, nearly straight, and of 'indefinite length 
and depth."' To the distinctive characters of contemporaneous 
veins, he adds the following ; “ When these veins meet each other 
in a cross direction, they do not exhibit the heaves, or interrup¬ 
tions, of true veins, but usually unite. In a multitude of con¬ 
temporaneous veins, sonu! Jiiay app<‘ar to be h(;av<;d ; but tlio 
apparent hea' e seldom afi'ects more tlmn one vtiin, and it is, iji 
general, easy to perceive that, witat a])j)e.ar to be s('parate parts 
of the same vein, are diiferent \;‘ins which terminate at or near 
tin; cross vein. Wh<jn they meet with true veins, they are 
always traversed ])y tlicm. 

“Witliall tliese desci ij)tive particulars,how'ever, it is frecjuenllv 
very dillicidt to tlistinguish true from contemporaiK^ous veins ; ” 
and, for this reason, Mr. Came arrangf^s the veins of (Cornwall 
into three orders, of Contemporane(jus, .Doidtlful, and 'frue 
veins. 

The first order eoinprises veins of the folloAving substances : 
iiranite in (jrantte, I'elsprtr, Micft, Shorl, Shot l-rovk, (iuarl:i, 
Aetifnoliti- atid Thatlile, A.rintle, darnel-roe!:, Vrvhniie, Ch/n- 
rile, Ironstone, or heslone (eoin])ae1 liornblende, witli chlorite 
and <piarl/,), Serpentine, (• reensione, Asbrytus, Axgale, Ca/rareo/rs 
>Spar in Bin/esfone, .fa. pet, Opttl, and i'laor Spar. 

'I'he second oialer couunences ith “ granite reins in slate," 
of which the following account is gi\eii: “ These have been 
discoverer) in no l(;ss than fourteen jjluces on the coast of the 
western, part of Cornwall, between Ponthleveu and St, lv<.;s 
Head, viz. (beginning,, at the most <;;;stern jioint), 1, y\l>out 
half a mile eastward of Trcw’avas Head, in the jiarish <if Jheage. 
2. Oil the eastern side (»f Portcnc Cove, in the same jjarish. 
o. On the w’estern side of the same Cove. 4. At St. Michatd’s 


Mount, o. At the village of hloiiseholo. (i. At ivosemodris, 
tliree miles south-west of Mousehole. 7. At Carnsiher, about 
half a mile west of Rosmnodris. 8. Near Whilesaud Bay, 
bct.w’een the T.and’s hhid and St. Just, 9. At Forth Just, .join¬ 
ing Cape Cornwall in the south. lU. At PoKadan Cove, joining 
the same Cajie on the north. 11. At Chyeurnish (him, near 
Botallack. 12. At Pt,n<leon Cove, in St, .lust. Id. At Pohneav 
Cove ill /emior. Id. At the f’ove north of Zennor church.” 


“ The relative ages oftho.se veins has been a .subject of as much 
discussion as almost any [mint in geology ; especially as il, 
appears to iuvmive several other points, which are deemi;d, by 
ilin'erent parties, rjf essential conscupieiice to their systems. I 
believe the more they are examined, tlie more dillicult it w ill be 


found to I'orin any cuiisi.steut theory respecting them : in order. 
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however, to be convinced of this, it is necessary to examine them 
■at every place where they have been discovered; for so different 
are their appearance, and attendant circumstances, in different 
parts, that a very plausible theory made with reference to the 
veins ofone spot only, will be found (piite inconsistent with those 
of anotlier. From tlie whole, however, the following* facts may 
be collected ; 

1. They occur only at, or near, the junction of the granite 
and slate. 

‘‘ 2. 'fhey are not metalliferons. 

“3. They have no general direction or position. At iSIoxxsehole 
and Polladan Cove, they run east and west : those at St. Mi- 
chaers Mount, and some at l^orth Just, run west-north-west 
and cast-south-oast ; those at l^olmear (Jove, north and south. 
vSoine arc ([uitci vertical, as ;«t Portcue, (vosemodris, and Pohnear 
Cove : those at St. Alichaers ;\lount juid Afousehoh; are nearly 
so : others are inclined at different angles, as at'fre.wavas Head, 
l^orlh .)list, and Chycornish (Jam; and others Cjuile horizontal, 
as at. Pohnear (Jov(‘: at t he latter place, indceil, they may be 
st'cn in almost all ])Ositions. 

“ 4. Their rlireclion is usuallv ns straight, and their size as 
rcg’ular, as thosx; of true veins ; but in some cases, they become 
smaller ns 1 In ir distance from tiic «granit(^ mass inci eases. 

“ •>. 'flu'lr gr(.‘atest length lias never been ast.a'rtained ; some at 
I?osemodris may he traced in tlie slate nearly 2(K) tt;cl, and are 
then lost in the sea. 

(i. Tiu! granitti of the veins generally a[)])(^ars different from 
that of the main body ; it is of much smaller grain : it contains 
a mncJi larger projiortion of ipiartz, and vmy little mica; some¬ 
times, indeed, no miea at all. 

“ 7. The slate which is contiguons to the veins becomes almost 
impi'i'ceptibly ciianged from ciay-slato to inica-slate, and some¬ 
times has even the a[)pearance oi’gneiss. 

“ 8. The sl-ate which is close to the veins is frequently mucli 
harder tlian that which is mon.* tlistant from them, and its tox.- 
Inrii is, in gmicral, not so slaty. 

‘O. At St. Aftchaers Mount, and Pohnear Cove, the veins 
may be traced t(x the granite mass, with which they apjiear to 
he in complete union, and to form one body, losing milirely thc/ir 
cliaracfer as veins. Wlietlier the otlu'r veins umto with the 
'granite mass or not, has not Ix'cn ascertained, as tlie point xd 
junction is seldom acx^essibhg or e^ eii visible. 

10. At Cam Silver, one of'the veins may be trae.ed fyom the 
slate info the granite mass. 'I'his is the only instance wlnc.b 1 
have discovered of a granite vein jienetrating both the slate and 
the granite. 

“11. Some veins (as at Cam Silver, Chyoornish (Jam, and 
Feudeen Cove) art; closclv eonncetc'd with the. slate, ami the 
two bodies appear intimatidy uirited, and inseparable: in tac<^, 
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they appear contemporaneous. Others (as at Trewavas Head, 
the western side of’ Portcue Cove, flosemodris, and Polmear 
Cove), are so easily separable from the slate, and have walls so 
distinct, that, under any other circumstances, they would be taken 
without hesitation for true veins. 

12. Fragments of slate are visible in several of the veins, as at 
Trewavas Head, St. Michael’s Mount, Mousehole, Forth Just, 
ike. I have not observed them in the main body of granite. 

13. At Mousehole, and at St, Michael’s JMounl, the slate is 
intersected by numerous sitiall (piartz veins, some of which arc 
traversed by tin; granite veins; others, on the contrary, traverse 
and heave both the granite veins, and tlie other quartz veins. 

“ 14. At Mousehole, and AVliitesand Bay, where a junction of 
the main bodies of granite and slate takes place, they appear, at 
some points, so completely intermixed, as almost to exclude 
any other idea than that of contemporaneous formation, 
although, at other points, the junction is distinct and regular. 

“ lo. In most other places where the junction occurs, the slate 
reposes on the granite, wilhotit any appearance of a dislocation, 
or disturbance ol’thc strata, particidarly at Portcue Cove, Cam 
^silver, and Polnu^ar (Jove.” 

After having thus tlcscribed these curious objects of geological 
inquiry, Mr. Came brietty examines the various opinions which 
have been entertained respecting their origin and formation. 
He then procee<is to desenibe the remaining veins of the doubt¬ 
ful order; viz. veins of slcoLKe, veins of calcareous spar, elvan 
courses, and veins of oxide of tin. 

(7V> he eoulhiutfi.') 


Articj.e XI. 


Proceedings of J^hilosophical Socictics. 
iiovAi- s<n'n''rY. 

Peh. 20.—The reading of a paper, entitled, Fxperiments on 
the Velocity aiul 1^'orce of Sound, made at Madras, by John 
(ioldingham, Fs({. FJIS. was resunuxl and concluded. 

Mr. (jolfliugliam commem-.ed his paper with an account of 
former experiments, calculations, and assertions, relating to the 
velocity and force of soTind, upon the diversities of whicdi, he 
stated, the experiments ho was about to detail would ])robably 
throw some liglit. He had made .some experiments in the years 
1793 and 179{), but tlie results of them had not been published ; 
and more favourable circumstances for the prosecution of the 
inquiry had since occurred. The experiments and attendant 
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observations on the subject, which Col. Beaufoy, in the Avnah 
of Philosophy {'or lSi4, had rccomnieiided to be made in 
ihigland, Mr. C. had instituted at iMadras. 

'I'he observatory at Madras is peculiarly'well adapted for the 
requisite experiments and observations ; it is situated in 
8U*^ 17'21"' E. long, and 13^ 4'9-1" N. lat. between Eort St. 
George and the artillery cantonments at St. Thomas’s Mount; 
being distant liorn the 1‘oriner 13,932^- feet, and from the latter 
29,o47 feet. These distances were determined by a precise 
measurement, founded on part of Col. J/ambton’s Trigonometrical 
Survey. 

At tile Fort, as is usual in fortitied ])]accs, a gun is fired morn¬ 
ing and evening ; in the morning at tlay-ligbt., and in the even- 
ijig at eight o’clock; at tlie artillery cantonments, a gun is lired 
at sun-rise and at suii-s('.t. Tlic guns are both 24 pounders, are 
each ('barged with eight pounds of ])Owder, and arc pointed, 
though leit exactly to the observalorv, yet very nearly in its 
direction. Tin; distance of’the JMount gun from the obscrvatoiy 
being about doubhj that of the lujrt gun, a good opportunity 
was afforded oi’ dettninining whether sound travels at the same 
rate through jiulhs of different length. 

The observations were made w'ith Arnold’s chronometers, 
usually making 100 beats in 10 seconds ; sometimes there wero 
three observers, the author and two Hramiu assistants at the 
observatory, but inori* eoumioiily theie were only two. F^ach of 
Ihem began to eoant on seeing the Hash of the gun, and ceased 
oil bearing its report; and then wrote down his observation 
without comniimicaling it to the other; the observations w'erc 
afterwards given to Mr. (1. for registration. The states of the 
barometer, thermometer, and hygrometer, the direction of the 
wind, and the general state of tlie wc ither, were noticed at 
the lira(3 of each observation. 

Mr. Goldinghaiii gave, in eleven tables, the results of the 
observations Ihus mad(! ; from whieli it appears that tlie mean 
vdocity of sound, by the observations on the I’ort gun, is 
1142-Aro feet pet second ; and by those in the Mount gun i ld2y,- 
fect; tlie mean of both series being 11-12-,^'./,, feet per second : 
so that the mean rate at which sonnd travels, as deduced ffom 
these observations, is, almost precisely, that wdiicli Newton and 
Halley have assigned. 

Mr. Goldiiighaui’s oliservaiious likewise sliow" that the velo¬ 
city of sound is considerably afi'ected by the difi'ereut states ol 
the atmosphere and of the w'^cather, ami by the wind, (Contrary 
to w'hat has been asserted. The close agreement of the mean velo¬ 
city by the Tilount gun witli that by the Fort gun evinces that 
sound does travid equably through ])aths of difi’ereut length. 
The last tvible ahow'ed the mean velocity at Madras for eacli 
month ; the velocitv increases to a ma.vliuniu at the middle oi 
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tlie year, bcina; then 1164 feet iier second: the miniimnn is 
1099 feet. 

At this mectin*^, a paper was also read, on the Question as to 
the Evolution of Heat durinj;; the Coagulation of the Elood, by 
Charles Scudamore, MD. &c. (Counnunicatcdby the President.) 

A part only of this paper was read, and the veniaiiider post¬ 
poned to a future meeting. 

teh. 27 .—The reading of Dr. Scudamore’s paper was resumed 
and concluded. 

In this pajier, Dr. Scudamore examined the results as to this 
subject, whicdi liad been obtained l)y Mr. .lohn Hunter, Dr. .1. 
Davy, and the late Dr. Cordon, rd’ Edinburgh, and exjncssed 
his belief that the (.‘xperiineuts which ho had made upon it 
would explain the reason of their discrejuincios. lie then 
described those experiments ; in some of them the sucia'ssive 
temperatures of the coagulating* blood were compared with those 
of a solution of starch in water while cooling, and also with 


those of pure water under the same circumstanccis ; and he. 
infened from the whole, that a ^lig•ht twolution oflicat floes take 
place during the coagulation of the bloml. 11 ccnnim.'nce.s when 
the til)rin begins to concrete, but continues throughout the 
coagulation; in some instances the temperature rose I". Some 
of the discordancies in the stateimaits of former experiinentcus 
appear to have arisen'from the ditference in tenij>erature of tlif- 
ferent parts of the same portion of coagulating Mood. 

The following paper was also read at (his nu'eling : On tlu^ 
Doid)le Organs of Creneratiou in the Lamprey, Congijr J'.el, 
Common Eel, and llarnacle, winch impregnate themselves, ami 
in the Jilarth Worms, the Individuals of w'jiicli (Hass nuilually 
impregnate each otlnr. Ey Sir i^iverard Home, Hart. \ EES. 

fhe author ofthispuj)cr had formerly shown that the terii- 
dines were hermaphrodites, subsequently that such also was the 
nature of the lamprey ; and had recently asc( i tained that 
the conger and the ia»mnion eel wore similarly charactcri/ed. 
He was incliiu'd to adopt the opinion of the l^residentof the Society, 
tiiat tin; last meittioned animals are in realiiv the same species, 
tiieir diiferenee in size and colour arising from the circumstance, 
that’the one livesinsait water, and tlieotlu'r in fresh, d’o determine 
tile. I’uct, an e.xpr iimcnt had been instituted by Sir liumplny, 
and was now going on in Cornwall ; young eels, it had been 
Ibund, soon died iu salt-water, but an old one did not appear tf) 
suffer any ineonvenience in it, and bad begun to turn green. 

4'hese remarks were succeeded by a particular account of the 
double organs tjl generation of tl)e animals mentioned iu the 
title of the paper, and of their mode of copul.ition, w ith correc,- 
lioiis of the mistakes that former observers had made when exa¬ 


mining their anatomy : the species of barnacle examined w as 
the Pepas unatifera. 
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A series of microscopical drawings by Messrs. Bauer and 
Clift illustrated the details iu this paper. 

JVlayxh G.—Oa a new Phenonienou of Electromagnetism, by 
Sii II. Davy, Bart.PRS. 

The experivnent described in this paper had been first made 
by the author about fifteen months ago ; but bad been repeated 
by him, very recently, through the Idndness of Mr. Pepys, with 
a battery consisting ot two plates, each containing lOO square 
feet, which had been constructed, under the direction of that 
gentleman, for the Loudon Institution; and of which. Sir Ilum- 
]»hry hoped, Mr. Pepys would connnunicate a description to the 
Society. 3’ho experiment, however, might bo made with a pair 
of ])latcs each containing three or four square feet only. 

Sir llmn])hry had com'-eived, inmiediately after the publica¬ 
tion of Mr. Faraday’s ingenious experiments on electromagnetic 
rotation, that if mercury could be made to revolve by electro¬ 
magnetism, some new light might be thrown upon the subject, 
as the motions of that substance could not be aliected by the 
(lisadvantRp,es attending mechanical suspension. On immers¬ 
ing, accordingly, the two wiies of a battery iu mercury, anc2 
presenting a magnet to them, either above or below, tin; 
mercury was made t(j revolve arouml the Avires. h’rom the 
appearance of the moti<>n. Sir Humphry was induced to be¬ 
lieve that it coidd not be tnving to any simple action, but 
that it must be the residt of a compositi«jn of ibices ; ami that 
some kind of motion would be prodaeed in mercury by the 
agency of chefiicily alone. In order lo determine this, ho 
covered the snrlace of the mercury with weak acids, and with 
iinelv divided matter, us the seed of lycopodium, the vvltito 
e)xid(. ol'nuaeury, ike. ; hut no distinct ' dbets could be observed. 
It then occurnMl t,<i him, that, fioin the ciicumstenices ol’ this 
experiment, tin; motion, if any look place, must be tdviidly con- 
liiual to the low'or surface of the mercury ; and be tln;refor(‘ 
revi'rsed it. ’fwo c.op|ier Avires, ono-sixlh of an inch iu diame¬ 
ter, and eiarefuliy polished at their extremities, Avere passed, per- 
jiendicularly, tkrougb tlie bottom of a. glass basin, an<:l made 
nun-coiuluclors by Avax, cxce]it at tlielr extremities. iSlercurv 
\’as then poured in, to the height ct'one-tiaith of an inch above 
the wires, and, U[)on connecting them with the batterv, it.was 
thrown into violent motion, being raised, over the Avires, into 
conical elevations of one-tentli or one-tAvelflh of an inch, from 
which waves fioAved in all directions. Upon bringing a magnet 
over the Avires, the conical eminences were depie:^sed, tlu; ciiaai- 
lar motion ceased, and currents were produced in the nuaaany 
in opposite directions ; and, upon its m'arer approach, the euii- 
nences were com’erted into vortical deiuessions. 

That the motion given to the mercury by the agency of elec¬ 
tricity, as just described, did not arise I'roiu the heat produced, 
was experimentally determined ; when the large battery was 
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employed, llie whole apparatus was converted into a thermome¬ 
ter, and, when the motion commenced, there was no increase of 
volume ill the mercury ; nor could the motion have been pro¬ 
duced by electric repulsion. 

Sir 11. Davy would not enter into the conjectural part of the 
subject any further than to state, that the experiments he had 
described were unlkvourable to the idea, that the phenomena <jf 
electromagnetism were produced by the motions of a single 
fluid ; and that the motion communicated to mercury by electric 
agency seemed to be produced by a fluid, moving either in right 
lines or in undulations 1‘rom each wire as a centre. lie con¬ 
cluded by observing, that he thought it right to state a circum¬ 
stance, which, though known to many Fellows of tlie Royal 
Society, was not generally understood : this was, that we ow e 
to the sagacity of Dr. Wollaston, thelirst suggestion of electro¬ 
magnetic rotation ; and that, had not an ex]|)erinu'nt on tlio 
subject, made by Dr. in the laboratory of the Royal Institu¬ 
tion, and witnessed by Sir lluinphry, failed, inciely through 
an accident w'hich liappcned to the apparatus, he would liave 
been the discoverer of that phenomenon. 

March 13.—On Fluid Chlorine, by M. Faraday, Fsq. (Com¬ 
municated by tlie President.) 

Previous to the year 1810, it had been su])posed that the 
crystals which form in aqueous solutions of chlorine at tempera¬ 
tures below 40* were pure chlorine, but Sir 11. Davy then 
showed that they were an hydrate of that substance. During 
the late cold weather, iMr. Faraday hud made some expei iments 
on this hydrate, and an analysis of it, an account of w hich will 
be found in the loth volume of the Journal of IScience ; it con- 
.sists of 27*7 chlorine, and 72’3 water, or, nearly, of one j)ropor- 
tion of the former to ten of the latter. The Presiileiit of the Royal 
Society suggested, that interesting results might be obtained by 
examining the decomposition of this compound under pressure, 
and requested the author to make some experiments on the 
subject. 

Some of the crystals, dried as much as pos;.sibIe by being 
pressed in bibulous paper, were introduced into a closed glass 
tube^ the open extremity of wdiicli was then liermeiically sealed. 
Wh^m this tube was immersed in water ixt the temperature of 
no alteration took place in the crystals ; but when it was placed 
in water at 100“, they were decomposed, and two fluids resulted ; 
one of a pale-yellow colour, and apparently w ater; the other of 
a deeper*" greenish yellow ; resemulmg cliloride of azote, fl'his 
did not mix with the water, but wiien the tube was cooled to 70°, 
they again crystallized in union. Above the fluids there was an 
atmosphere of chlorine, the intensity of the colour of w hich indi¬ 
cated that it was of great density. Upon dividing the tube, a 
report took place, as of an explosion, the yellow fluid instantly 
disappeared, and a strong atmosphere of chlorine was produced. 
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the author at first conceived that the yellow fluid might be a 
new hydrate of chlorine ; but he found that it was also produced 
by introducing a portion of the gas, dried over sulphtiric acid, 
i.'to a glass tube to which a stop-cock was attached, and then 
forcing in air by means of a condensing syringe, at the same 
time applying cold ; so that in reality it was //a/r/ chlorine. 

This fluid may be distilled out of the water by means of a 
spirit-lamp ; at whatever temperature it is produced, it is per¬ 
fectly limpid and fluid, and it remains so at 0® ; it is very vola¬ 
tile ; and when exposed at the common pressure of the atmo¬ 
sphere, a portion volatilizes, the remainder being cooled down 
so low by the evaporation, as to preserve, for a time, its fluidity. 
l?y comparing the weights of apparently equal volumes of water 
and chlorine, the specifici gravity of the latter seemed to be 
1*33; and that this estimate cannot be far from the truth, 
the manner in whicli tluj chlorine lies in the wateu’is evinced by. 

A note had been annexed to this paper by Sir II. Davy, in 
which he stated, that Mr. Faraday’s experiments had induced 
him to think, that other gases beside chlorine might be reduced 
to a licpiid state by the pressure oftlieir own atmospheres, when 
evolving from substances containing them; and that, in order to 
verify this conjecture, he placed sulphuric acid and muriate of 
•ammonia in difl'erent parts of a glass tube, and, after sealing the 
tube, brouglit them into contact; when an orange-coloured fluid 
was produced, which was muriatic acid.. Although the two 
substances employed were as ])ure as they could be obtained, 
yet the orange-colour of tlie nisulting liquid, he considered, 
might be owing to iron. JSir Humphry concluded with some 
remarks upon the superiority which this method of condensing 
the gases possesses over those of mechanical compression and 
the application of cold. . 

1.1N N' E \ N S O CIE T Y. 

Veh. 4.—The reading of a paper, on Lansium and other 
Malayan Plants, by Dr. William Jack, FLS. which had been 
commenced at the preceding meeting, was resumed and con¬ 
cluded ; and the following [)aper was read: Catalogue,of 
the Land and Freshwater Shells found in the County of 
Suffolk, by the Rev. Revett Shephard, FLS. Dr. Maton and 
JMr.. Rackett having given the habitats of the land and fresh- 
water shells in the midland and western counties, in vol. viii. of 
tlu; Ijinnean Transactions; the purpose of this paper was to 
;; supply those of Suffolk and liissex. The author adopted the 
I; Liiinean arrangement, the genera of which, he was of opinion, 
pvere the best for land and freshwater shells; though, at the 
^.same time, he expressed his approbation of M. Draparnaud’s 
,;work, observing that his genera, considering them as subdivi- 
i sions of the Linnean, were accnmhim nalnram. 

Feb, 18.—The following papers,* by Major-Gen. Hardwicke, 
|FIIS. and FLS. were read, all of which were illustrated by 
I , iSeries, vol. v. x 
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beautiful drawings made by Indian artists ;—Description of the 
Sciurus sagitla of Liunteus ; Account of the Bnreros galeatus of 
Shaw ; Description of a new Species of Phasiainis ; Description 
of the supposed Female of Pnasianas critenlus; Description oi 
a small AntchpCy a ISative of the Himalaya llange, and of the 
Mountains in the Nepal F’rontiers, called by the Natives Croral; 
Description of an Insect wliicli appears to be a new Species 
of the iScutigera of iaitioille, or C'cru/iitia of Leacli. 

31arch 4.—Description oi‘ the Skeleton Head ol the long'- 
snouted Alligator of the Ganges, or Pacerta (Jtnigelira ol 
Linnajus, presented to the Limicau Society, together with the 
entire Skeleton of a young Subjecd of the same Species, by 
Major.-Cien. Thomas Hardwicke, FilS. fvc. 

At the same meeting was read, A Description of a Serpent 
hitherto suj>posed of the Genus Boa, and the Boa Phrpgia of 
Shaw. 

March, 18.—The following papers were read : 

Observations on the generic (4iaructer of Loensfay w’ith the 
Description of a remarkable Spe<'ies. J>y the Kev. Lansdown 
Guilding, BA. FLS. tkc. 

The Natural History of Pl/as/aa rmnnlas. By the same. 

Observatit)ns on the CJenus Asalaphiis, with the Description 
of a new Species. By the same. 

On the Nature of tin; i'w'arinc; l^roduction commonly called 
Fills!ra arenosa ; considc-red by Fllis and (.hiii lin as belonging 
to the Order Vermes Zoophyta ; but ratluir to be considered as 
the Matrix of l^crila glaiuimt, by .bjim Hogg, Fsq. BA. FLS. 
St. Peter’s College, Cambridge. 

Description of the Tailed Bat, by Major-Gon. Hardwicke, 

Description of Fnveiaa agavephijlla., the dgr/rc Calnaisis of 
Tdnnieus and .lacapjin, and the A. Mc.xicana Lamarck, by 
M. Felix de Avelear Protero, l^rof. Bot. Coimb. 

On the (Generic and Specilic (diaracters of tin* Chri/san!hemuni 
liidiciun of Linnieiis, and of the I’laiits called Chinese Chrv^^an- 
themurns, by Joseph Salhne, F’llS. FLS. ike. 

t; j:c>i-of,i( A i. soci i/rv, 

Jan. 3.—A paper was read, on ti»e Beds of TJmestone and 
Clay of the Ironsand of Sussex, by (jideon Mautell, Fsq. MGS. 
and Charles J.ycll, Fsq. MGS. 

Mr. iVlantt-ll truces tk'c direction of the calcaix'ous beds con¬ 
nected, witli liie inmsand bu inati<jn in tin; comity of Susse.x, and 
enumerates their ^.t:V{;J•al localities ; to a Inch lie subjoins draw- 
ing.s and descriptions oi' some oi' the most remarkable fossils 
found in the limestone oi'I'llgate Ihirest. He then adds a letter 
addressed to him by Mr. Lyeil, containing' an account of the 
strata in tln^ neighbourhood of ] lorslmm, nitii a section of the 
quarry of Stanirnciham, and with remaiks on the plumomeim 
presented by the grooved and furrowed surl'aces botli of tlio 
calcareous and sandstone beds of that country. 
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A Notice was then read, accompanied with Specimens, by 
Charles Daubeny, Ml), FHS. and MGS. Professor of Chemistry 
at Oxford, ilhistrat'n e ol' the Strata, c-ut through in the Seveir 
Fakes Mine, near Matlock, Derbyshire.* 

Alter deserihhio'the (jualities of the strata df limestone and 
toatlstone, their dimensions and c.onnexions with each other, and 
the minerals vvhitdi they contain, both in veins and regularly 
disseminated through the mass ; Dr. Daubeny concludes with 
general observations on tlie phenomena which tliey present. 
Me considers tliat there would bo great dilficulty in reconciling 
tile facts tiiere observed with that theory which refers to an 
igneous origin l!u; formatioii f)fthe toadstone. 

I'ch. 21.—Two letters were read, communicated by the Ihi si- 
dent, addressed by Joseph i>yerlv, l‘lsc|. to l>. .Fayle, Esq. con¬ 
taining some notices on the (ieidogy of Sierra Leone. 

At Sierra Leone and in the immediate neighbourhood, sicuite, 
porphyry, and basalt, are the [»redominant rocks. 

/'(■/n 21 and March. 1 ,—A [japer was read, entitled, ‘‘Notes 
f'u the Geography and. (teologv of bake Ilnron, including a 
Description, ai'companied l)\' Drawings, ol' new Species of 
(liganic Ilemains,” liy .'ohu Higsbv, iM.D, MGS. 

In this paper, the autlu'r t'utms in some detail into a geogra¬ 
phical ami geolo-ic.al ileseriphon of the coast ami islands of 
Jjake Ilnron m /vortli Aimiie.a. 'j. lie greater jiart of the north¬ 
ern sliore is e( mposed oi primitive rocks ; while the Manitou- 
lim- islands whieli sJriiteh nearly across flu; centre of the lake, 
willi the southern (-(.'ast, are entirelv composed of secondary 
calcareous rormati<ins. 'fo this jiaper is subjoined a map of 
f-ake Huron, and plates illustrative of the organic remains 
iihich are e..ontaimal in great almndance m (ho lim<\stonc rocks. 

JMarch.'2 \.—A pajier v, as rcaul, (mtitle,d, “ Obstu'vations on 
tile Belemnitc,’' by J. S. ?diilcr, J".sq. AbS. communicated by the 
iiev. \V. D. C’onybeare, AIGS. 

The author commemxis this paper with an liistorical sketch of 
the A arious opinions wliich have been entertained with regard 
to the beleinnit«», and of the works of those naturalists who have 
treated ol'that fossil. He enumerates the various names which 
ignorance or siqx'rstitiou assigned to it in the earlier periods ; 
ami, lastly, llic almost eipiajly discordant ami imperfect tlfeo- 
ries which have been successively advanced on the same subject 
by writc'i’s of a more recent date. Air, A'Jiller then offers his 
own opinion on thi; original structure and nature of this, organic 
i)0<ly, ami adds the reasons and the experiments which have led 
him to his couclnsions. Lie considers the b«.‘lemnite to have 
been an animal of tbe (Jejilialopoilons division of the niollusca, 
Inhabiting' a librous spathose conical shell, divided into cham¬ 
bers conneded by si]>hmicn1us, and beyond which shell 
extended a protecting guard or sheath. Mr. Miller refers the 
internal radiated texture to its original organic structure, and not 
to any subsequent process of crystallization. To this paper is 
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subjoined an enumeration and description of the various species 
of belemnitesf accompanied by plates illustrative of their form 
and structure. 

A STTl O N O M IC A 1. S O CI ET Y. 


The Third Anniversary Meeting' of this new association, 
whicli is rapidly advancing’ in importance and prosperity, was 
held at the Society’s A{)artmeiits, No. do, Lincoln’s lau Fields, 
on Friday the 14th of February last. At tiiis meeting, a report 
from the Council was read, staling, among other matters, that 
the Society now consisted of 187 elfective members and asso¬ 
ciates, including the greater number of the eminent astronomers 
of Furope ; that tlie lumls were in a ilourishing condition ; and 
that great progress had been made iii establishing an astronomi¬ 
cal library, which would shortly be opened for the use of the 
members. A just tribute of respect to the mcmoiy of the 
lamented President of tl)o Society, w'as likewise paid in this 
report, as well as to those of Sir Henry Kngleheld, Dr. Hutton, 
M. Delanibi’e, M. Tralles, and several other valuable members, 
of whom the Society had been deprived by diuith during' the 
past year ; and it concluded by calling upon the members and 
associates, gemaally, to promote the objects of the Institution 
by every means in 1 heir power, and particularly by the transmis¬ 
sion to the fc>ociety of sucii papeis and ohservations us might 
become useful by their registry and comy)arison. A minute 
investigation of the heavens was also recommended to be 
ert'ected by^ dividi)ig them into small portions, eacli to be exa¬ 
mined by an individual member. 


Ihe following officers were then elected for the ensuing year: 
President .—Henry TIjomas Colebrooke, F'RS. and FLS. 

Vice-Presidents .—Fiancds Bailv, Escy. FllS. aiul J^’LS. ; Major 
Thomas Colby, Roy. Rng. LLD. FRSL. and F.; Davies Cilbert, 
Fsci. VPRS. and FLS. ; Sir Ronjamin llobhouse, Bart. FRS. 
Treasurer. —Rev. VVilliam Pearson, LLD. F'llS. 


Secretarie’i .—Charles Babbage, Itsq. MA. FR.SL. and E.; 
John Millington, Esq. MCS. Prof. Mech. Phil. Roy. Inst, 

Foreign Secretan/. —J. F. W. Ilerschcl, Escy. MA. FRSL. 
aiid‘E. 


Goiincil. —Cay>t. F. Beaufort, RN. F’RS.; George Dollond, 
Esq. FTIS. ; Benjamin Gorapertz, Esq. FRS.; Stephen Groom- 
bridge, Esq. FKS,; .James Horsburgii, Esq. FTIS.; Daniel 
Moore, .Flsq. FRS. FSA. and F’LS.; Peter M. Roget, AID. 
FRS.; Alajor-Gen, Jolm Rowley, Roy. Eng. FRS. 

March 14.—Several new members were yvroy^osed, and others 
elected. A considerable number of astronomical l>ooks w'ere 


presented to the library of the Society ; and two [)a]^)ers were 
read. The first was a deuioiistrution by means of a functional 
equation, of the result of two forces acting upon a jrarticle of 
matter; communicatetl by Dr. AiiekleJiam, late Professor of 
Atitronomy in the University of Glasgow. The second was 



1823.] Scientific Intelligence. 309 

entitled, “ On the Results of Computations relative to the 
Parallax of « Lyrce from Observations made with the Greenwich 
Mural Circle, com))ared w^itli those of Dublin; by Dr. Brinkley, 
Prof, of Astronomy, Trin. Col. Dublin this was a hiy;hly inte¬ 
resting paper. 


Article XII. 

SCIENTIFIC INTEI.LIO EN(JE, AND NOTICES OF SUBJECTS 
CO N N KCTKl) WITH S(;i KN CE. 

I. 3/r. Furndafs IJqmfacllon of'the Gases. 

We have already described, at]). in ovir report of the proceed¬ 
ings oi* the Royal Society, the means by which Mr. I'araday has suc¬ 
ceeded in reducing chlorine to the liquid state ; and we are ha]»py to 
announce that lie has also succeeded, by analogous modes of operation, 
in liquefying the following ae'iifonu substances: euchlorine, nitrous 
oxide, sulpliurous acid, sulphuretted hydrogen, carbonic acid, and 
cyanogen. All the liijuids thus produced are colourless, with the 
exception of euchlorine; and all arc perfectly fluid, and highly volatile. 

II. Rc~npcni)}g of Mr. Soxvcrhfs IMtiscum. 

We feel inucli .satisfaction in announcing that the late Mr. Sow- 
erby’s Museum of the Natural Productions of Great Britain, at No. 2, 
Mead-})lacc, launbeth, is again opencil for the inspection of his 
friends and the lover.s oi'natural history, every Tuesda}' from eleven till 
four o’clock, under the direction of hi.s sons and executors, Janies de 
C’urle Sowerby, Plv8. and Charles Edward How^erby. 

III. Prof, Panljcny on llochs ihal contain JMagnesia. 

Dr, Daubeny having withdr.nvn his jiaper on this subject from the 
Iloyal Soeiet}', in the hope of its jqijiearijig "at some future time, in a 
more complete state, has requested us to correct two mistakes in our 
report oi'it, published in the Annals for February, p. I.jO. 

We have there reprc-vented Dr. D, as sa 3 dng, that the presence of 
magnesia in the oolites “has not been ascertaini'd with certainty; ” 
whereas, he st.tles, tliere are .several s[)ecimens of them in the cata¬ 
logue at tlie end of his ])aj)cr, which are meulioned a.s containing that 
earlh. In the second [jhice. Dr. Daubeny observe s, we have tritusfer- 
red to his mode of separating lime from magne.sia, the objections whieli 
he had alleged against preceding methods, aiul IVom which he imagines 
his own to be exempt; “ for it will be seen by reference to my paper 
in the Edinburgh I’hilosopliieai .lournal,” he continues, “ that the 
difiiculty of driving off the aminoniaeal salts and water originally pre¬ 
sent, without at tile same time dj’composing the magnesian sulphate, 
vvas my inducement for substituting that scheme of analysis which is 
inserted in the Annals, the ])eenliarity of which consists in its enabling 
the operator to calculate the quantity of magnesia by merely ascer¬ 
taining the amount of the sulj)hate of lime obtained, deducing from 
thence that of the lime, and comitariug the re.sult with the quantity 
taken up originally by the acetic acid,” 
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IV. On the Question as to the Kxistence^IMctaUic Veins in the Transition 

Limestone of Plymouth. By Mr, Briduaux, and the Rev. Richard 

Hennah. 

(To the Editor of the ytmuils of Philosophy.) 

I 

SIR, PJyowufh., Pel,. 15, lK‘2a. 

Observing some doubts expressed in your last number of the accu¬ 
racy of Mr. Ilcnnah’s statement, tlint our “ lime rocks contain no 
metallic veins;” I am induced to oiler you some reasons for coincid¬ 
ing fully in his opinion. 

I believe I speak much within compass in saying, that the face of 
that rock is open to an extent of above four miles; and tluit ntore than 
half of it has been in regular work within the last five years. For 
nearly the whole of this extent we get to the upper surface, and iji 
several different places we trace its repose on, and alternation with, the 
clay slate, for a considerable distance. The cliffs and quarries are 
from .50 to 1.50 feet high, and cut the strata at all angles. And the 
limestone itself forms only the hilly boundary' of the sea, nine-tenths 
of it being exposed. 

1 think, therefore, it is almost impossible that a metallic vein, how¬ 
ever minute, existing in it, should have (jscaped detection. 

The specimen you describe, as found at CatDown, looks like a fact 
in o])position to this conclusion ; hut 1 have several times traced the 
whole cour.se of the extensive cjuanie.s iu that situation from top to 
bottom (though my opportilnities are not so fre([uent as Mr. lleunah’.s) ; 
and although varieties of crystallization, and not metallic specimens, 
were niy pursuit, the latter could hardly have escaped me; nor have 
the men eutployx’d in the quarries ever luentioued such appearances iu 
my hearing. 

That the nuncs of Tavistock yield specimens of crystallized carhou- 
ate of lime, hearing nbundao*^ marks of their luetailic connexion, and 
much like the one iu question, you are doubtless aware. J .siioulil 
hardly suppose, therefore, that you could have been deceived iu it, 
though the little mineral’ dealer.s here are likely’ enough to make the 
mistake. But the considerations above related appear to me so deci¬ 
sive that were I to find a detached .specimen, such as you de.scribe, at 
Cat-Down, any where but in situ, I could not believe it to be the pro¬ 
duce of those quarries, where 1 have seen nothing to whic-h it appears 
at all related. 1 am, Sir, your most obedient, 

John Puiokaux. 


P'lhiilel, J‘iy./toiilh, jiftnch fif IH'23. 

I perused, a few days ago, in the 26tli number of the Annuls of 
Philosoplu/j a quotation from a recent publication of mine, on the 
“ Lime R'oeks of Plymouth,” in which 1 state that it is my opinion, 
that they contain no melaUic veins, wliich quotation is accompanied 
with an account of a particular sj)ecimen of quartz, making part of 
a collection said to be from our quarries; and with a suggestion, that 
the circumstance merited further inquiry. Being myself desirous to 
promote any investigation, Avliich has lor its object the correction of 
any error which I may have inadvertently fallen into, or the establish¬ 
ment of any point wliich I believe to be true, I hope your correspoa- 
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{lent will excuse nio tor requesting you to pernut me, through the 
sjune nu'iliinn, to express sny doubts as to tire accuracy of his int'orma- 
tion respecting the place from whence the specimen he so minutely 
describes originally came. , 

First, I wquld ask, whether ho himself met with the specimen in 
question at the quarry? If so, in which of the (juarries was it found? 
As there are iiuuiy at Cat-Down, all of which I have frequently and 
carefully examined, without ever fiiiding in them, tir in any others, 
from the Dock Yard to the I’orry IIoiisi; at Chit-Down, quartz in mass, 
independent of galena, and the other snhstanees composing the stone. 

Secondl}'^, if your correspondent did not find the specimen himself, 
but purchased it with othia-s, I would beg of him to compare it with 
such as he ^»oTt',v to ijc the Icyjtininte produce of' our lime rocks; and 1 
tiiinkho cannot fail oi'remarking the great dissimilarity, if not the total 
want of any///»///.///-h’.vr.s.v between ll'.em. And then let him reflect 
how little dependanee is to be placed on the veracity of those who 
generally have such articles fur sale ; and whose dnplicit}’-, art, or igno¬ 
rance, 1 have daily opportunities of tleteeling. 

[ would further state, tliat I have in uiy possession a sjiecimcn so 
similar to the one above-menlioned, tliat 1 should almost he tempti'd 
to say, that both came from the same jiluee. Mine is certainly Ironi 
one of the miius in the vieiniiv of 'I'avistock, where the iiiixture 


ofqnart/-, gah-na, i’,e. ill:e. is freipient and often curious. 

I will only add my sanguine expectation that this will meet with a 
<a;ulid ri'ception, and an carle {)hu*e in your .-luiuds, and eonehido in 
tile la>l words of my own ])uh!ieal ion ; “ that it will give me real plee,- 


sure at all tinu'S to re;- ive any information from e^tliers, whose 
knowledge and actual res'Mrelies may enable them to throw 
lial'.L oil the suhj^'ct ol‘tlicse p.iges.” 

I remain, Sir, your obedient servant. 



sonai 

new 


lllCllAUD IIl'.NNAri. 


The lulitor is enabled Instate, in reni^' to the foregoing letters, 
and in order that the ijuestlon to which they la'latc may he decided, 
tliat the small speeinuni deseriheil in tlie notice on the subject, inserted 
in the Annals for I'chniary last, was purchased in the hitter part of 
September, iSJi?, with spesamens of limestone and of stalactite unqiies- 
tioiiahly obtained from tlie Flymoulh roe!:s, of Ihlnnind IMoss, (jnairy- 
man, at ('at- Dywn. The author of llu> notice I'crtuinly has not mis¬ 
taken ciilciircons spar i'or quat a paragnqih in Mr. Frideaux's letter 

implies him to have done. • 

V. O.’i the Depression nflJie ]>iiro):irler in Dec. 18LM . 

By .Mr. A. Edwin. 

'I’lie following observations on the extraordinary depression of the 
barometer in Dec. 1821, were made in Oweii's-row’, near I.-Hington, by 
Mr. A. Edwin; and have hivm eomniunicated by him, in com])lianee 
with the rei|uest of Frof. Braudes, inserted in the Annals tor October 
last. The basin of the barometer is situated about dO fbet above the 
bed of the Ncvvlilvcr, which runs hi'fore the house. 

On Dec. 11, the barometer was at 80 1.3 inches, and tluaicv' gradually 
descended, with some slight intermediate elevations, until it fell to 
28’71« inches on the 24th at 8 a. m.- 



312 


Scientific InteUigence. 

a 






& 


s 

cd 


>■ 

3 

js 

S' 

u 


rs 

a 

s 

c: 

►» 

> 
e4 
o 

3 

3 C9 a’J ^ 

■•^ o 2 s 

4-Z^ 

.s .5 
2 ^ 

J ^ ^ 

^ ^ -C ^ 

♦*c3 a 

S 

cQ 


‘5 

Sa 

<c 


Pk.BP 


03 


S -o 
s 

■;r 

^ ^ S 

CQ 


r^* ^ >•» >■ 

,5 

- - 53 3 


W 

'y-f 


•Sg 

» 

VM O 

o 


2 •§ 
••^ pG cS 

•P- e^" M 

5 r^ >» 

!i ^ 

Si ■=* 

CJ Q> 

-C ^ 


a 

o 

P^ 

Ph 

03 


'O 

P ..?# 


O p 


S3 ^ — 

p2 o p .tj ."ts 

u C C Q Q 


iS . 

(A 

s* 3 

'S o 

< a 


^ is 
^ ■> 

^ ns ^3 , 

G P G I 

r2 p2 p2 ‘ 

3 C! 3 ^ > 


a 

o 

o 


u 

a 


.s 

»-l 

p 

G 

Ci 

bo 

<»-' 

w 

• pH 

!# 

t^. 


s 

CQ 


0$ 

G 

•a 


G 

c4 


O 

22 

<u 

o 

pG 


G 

‘<3 

rs 

n> 

ri 


>» 

c *S 


Ph 

o» 


*T5 

s 

03 

G 

•3 


pt 

cj' 

o3 • 
tC G 


03 e;*^ 
O O 

pG 

• •» Q 

r->^ 


o 

pG 


-C 
.2 G 
o c;i 


O 

o 


G 

G 


bo 


pp 
>. 


• 55 

.SiS 

ce 03 

G 

>% S ■ 
ns *- 

I £ 
=0 . 


pC 

bo 


rt 

pG 


pG 

*? 




G G 
O “ 


^ iJ ^ 'G ^ 

= 53 i! 3 3 
O *53 o 


P*» P^ P*'% 

'G 'G 'G 
G G G G 
O O C O 


<U 


VpjSpG-^pGpGpiJ^ 


O s 


'a 


r1 


M r il M J 


Is I 1 

O 


CO 

»o 

>o 

»o 


1 f 

1 1 


CO 1 

1 ‘T’ 1 

1 ‘p 1 

I t2 

o 

o 

o 

o 


•5 

bC 

i 

i5 

§3 

X 

Smarl 

Brisk 

Wind. 


Ther. 

lout). 

00 


2il 

•M 

G 
bO 
fcO • 

s-g 

X m 


a a 

Sq 


a a 

w -w 

5S 


&) 

.«d» • 

»- o 
5 ti 

xS 


c: 

i> 

:j 5 


3 T 

. .. tx 

tS ^ "3 G “ 
c .2 c P .S S 
aj C o 2 C S 

e cq ;5 X tt X 


3 fo 

^ . fcn 

» !f ) £3 

•C'.^ g 

^ r-H ’fi 


pit; 

f. 

•pH 

»-• 

pG 


I I 1 1 I I ig igb I'AX Igb IJC 




•HlOt-l,'* 

o ec 


I f 


O 

cc 


p^I^JphI^ p 434 'h|C >1 •h'CI >hJN 

G> rj^ iO O '>» ^*• •— O •— <0 O CO *0 *G <G 
C000CO^COC^*^‘^*:t*'^*T"rr'O’'*^C0 


E 

o 

« 

n 


-f — »— « W r- r-- 'j: -r -*< O — PI P» «— X <P lO c; — »P •- »- X — X 35 

I- PI O O X X X X op X <^ O X X PI Ip Cp sa — o O •»< t- X 1 — 

X X •*- t— I— I- i'— I- r— t~ X do x 5; x x x x x x x x x db x o da 

■M PI PI PI PI PI PI PI PI PI PI PI Pi PI PI PI pi pi PI PI PI p.| PI PI PI p^i pi| P'l 


X • 

o c 

«« ■§ 
p 

a «) 


aaaaSaaHa 

a 


sscsaHaSScaassasssn 

s^and CLiPnd aiOnd Cbicxid p^a^aiaH 
X IIP — X iC —I — — 


CX<CL(CUcd03GeCeQe3cCc3 
-hN *hK>J 

Qo^ftao — OI — (MC0'^*O«OQ0iO—<C0‘O—-Xwo 


O# 

tiO 




»o 

CM 


'-O 

G<4 


4*- 

V'l 


GO 

G*# 


cr> 

CN 


O y. 
CO ''• 


PUIL, 


The mean licight of the barcuieter f.ir the montli was 29-212 in. and that of the thermometer 43’29(3'’, 
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VI. Alkohometrical Application of the Thermometer. 

In the Annals for October last (p. 1^95), we gave an account of 
M. Groening’s discovery on this subject; and we now present a tabu¬ 
lar view of the results of his experiments: • 

Spirits of wine holding, ac- Temperature of the Temperature of the 
cording to Tralle’s alcoliu. boiling liquid, ac- vapours, according to 
meter at a temperature of cording to Fuhren- Fjdircnhcit. 

()()'-’ Fahrenheit. heit. 


Per cent, of alcohol. 

95° 173*18*^. 170-37° 

90 174-31 . 171-5 

85 174*87 . 172'0G 

80 175-46 . 172-63 

75 176 56 . 173-75 

70 177-71 . 174-87 

65 178-83 . 176-0 

60 179 40 . 176-56 

55 179 97 . 177-12 

50 181-62 . 178-83 

45 182-19 . 179-40 

40 183-31 . 180 5 

35 185-0 . — 

30 187-25 . 185-0 

25 189-50 . 187-25 

20 192-40 . 190 62 

15 195-77 . 1940 

10 200-84 . 199 06 

5 205-30 . 204-12 

O 212-0 . 210-0 


VII. Accojtnt of a nctv jMiiieral, named Chloropal. 

Prof, liernhardi, of Erfurt, and Dr. Rudolph Rrandcs, have given 
the description and analysis of a new mineral^ which they call Chloro- 
l)al, and of which they distintruish two varieties, the conchoidal ami 
tile earthy. 

It occurs not far from Unghwar, in the Comitate of the same name, 
and liad received the trivial name of green iron earth. The conclioidal 
variety is pistaciliio-groen, the powder yellowish-white ; it is scarcely 
translucid on the edges, fracture conchoidal, hardness between liuor 
and calcareous spar, fragile ; its specific gravity, according to the jneau 
result of different experiments, approaches very nearly to 2,000. The 
paralJelopiped fragments into which it is apt to break have on the* face 
which, in their natural place, has been turned upwards, a posi¬ 
tive magnetic pole; on its lower face a negative. Pour other polc.s 
occur on the lateral edges, of which two adjoining ax-e positive, and 
two opposite negative. The mineral has, thei*efore, tlii-cc magnetical 
axes, which pass each other at right angles, and agi-eesin that respect 
with opal; hut is quite different from quart'/ and other similar minerals : 
it does not phosphoresce. 

The earthy variety has the same magnetic properties as the former; 
its fi-acture is earthy; its specific gravity 1,870; that of another piece 
1*727. Both occur with opal. 
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'J'hc composition of tlie conchoidal chloropal is : 

Silica. 46 0 

Oxide of iron. 35 6 

Magnesia*.. 2’0 

Alumina. 10* 

Potash and manganese. Traces 

Water. 18*0 

100 0 

The earthy cldoropal contains : 

Silica. 4'5 0 

Oxide of iron .. 32 0 

IVIagncsia. iiO 

Alumina. 0*75 

l\>tash and manganese. Traces 

Water. 20*0 


t)9 75 

Kxperiments were made to discovii* fluoric acid, suljduiric acid, 
lime, and potash, but none was fouiul. 

VIII. 0?t i/ic Galvanic Ignition VlutrcoaL lly Mr. W. Wc -t. 

(To tlie Editor of the i>J' 1‘liilitsuphii.) 

Sill, r,h. ISV?:S. 

In the Annitl.'; of Vhiloaopluf for Aug. 182?, there appt'ared a i-oiu- 
niunication from Dr. Hare, of I’hiladeiphia, to the Editor, containing 
an account of various interesting plienomena jiroduceil h}* means of 
his galvanic deflagrator : one t)f these is the ignition of charcoal. 

Dr. Siliinian, in a letter quoted in the above communication, after 
de.scrihing the appearance of the charcoal at the respective pc/!cs, the 
coi»e and deposit at the positive, the concavity at the negativt,*, goe.s on 
to state as a discovery, his having observed lliese appearances, and 
adds, “ 1 deem it indispensable that the experiments be performed 
witlt the dellngrutor.” 

About twelve njonths since, when exhibiting the ignition of ciiar- 
coal before the members olf the Philo.so])hic:al Stjciety here, I was 
si rack with the effect on the charcoal being so opposite at tiu; two 
])oles; the crater on the negative side being well defined, and about 
one-eightb of an inch deep, the cone on tlu* positive charcoal corres- 
])onding, and having at its apex a filament which continued lengthen¬ 
ing 'until broken off by its own weight. 1 j>ointed out this in my lec¬ 
ture, but though, as far as I recollect, it had not then been mentioned 
in any v/ork, 1 imagined all n ho hud observed the ignition of charcoal 
with a povveriid battery ninst have seen the same effcct.s produced. 1 
have since repeated the experiment several times, and have verified 
most of the particulars mentioned by Dr. Siliiman ; I think that the 
vapour arising from the charcoal is more abundant when the ignition 
takes place in vacuo than when in the atmo.sphere. 

I wish to observe more accurately than Dr, Siliiman appears to have 
done, whether there he an increase of weight after ignition in tho; char¬ 
coal at the positive pole; hut having little piospcct of leisure at pre- 
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sent, 1 take this mode of calling attention to the subject, since some 
wlio would be likely to pursue it might be discouraged by L)r, Sillimau's 
statement of the inefficacy of the common battery. 

The subject is curious and highly interesting, since it involves the 
following questions: 

Is the charcoal fused ? 

Is it vaporized? 

Is it transferred from the one pole to the other, and, if so, in whaft 
uuumcr ? 

Would not satisfactory answers to these que.stions throw much light 
on many abstruse points, and especially on that most difficult question 
in physics, the relation of radiant, or emj))’real, or imponderable bodies 
to ordinary matter? Wili.ia.u Wkst. 


IX. On a ISImcralogical oJ\lgric(ihiy S^c. lly G. Chunberland, Esej. 

lion, Mem. (iS. 

(To tilt* J’ditor t)f the Annah of Vluloxnphjj.') 

NIK, JlrUiol, Da . 9, 1893. 

Vour correspondent, Mr. Conybeare, at p. fiGG of the AtniaU for 
Xov. ] in his ain‘ily--^is of the work of Vannoccio Ihringuccio, asks 

from what work of Georgio Agricola he relates the discovery of a 
n:ass of silver ore, in one of the Saxon mines, sufficiently largtj to make 
a table and a seat, or stool (tripode),’* In return for tht; satisfaction 
liis paj>cr lias alfordcd nu‘, 1 have the pleasure to inform him that 
X’^annoccio found It in a dialogue, entitled “ II llermaimo,” iu compli- 
numt to his friend llermanno, the physician; placed at the end of 
Agricolu’s treatise “ On tlie (jeneration of Things underground, with 
their Xature and the Nature iif Fossils;” the other interlocutors being 
Nicola Ancone and Giovanni Nevio. In this dialogue we have a veay 
minute account and history of the mines near Fribcrg, in lloiiemia, 
one of’lhe richest in silvi'r of which, was, according to his statement, 
that, called Georges, from St. George (asina - In- seen leaf 401-, for the 
hook is so paged). At leaf 41G, on the hlanlj side, Bermanno states, 
that pure masses of silver are only found in Bolicmia. 

InSneberg, in a mine calledGeorgio, more is found, he observes, than 
in all the other mines in Germany, for (as he has heard) there was once 
so large a mass extracted, that Duku- Aliiert ofSa.xony, who, above all 
other princes of Gcrnianv, excelled in glory, arms, and wealth, and who 
was the father of that Georgio who now is tlie sovereign Prince, having 
slopped to see the mines, and called for some rclreshment, madg use 
of tiiat great mass of silver for his table, and those who atcended him, 
and had likewise dismounted; and during his repast, he obsciVed, 
“ the Emjieror Frederick is powerful ;ind rich, but he cannot sit down 
to-day at such a table ns tliis! ” Thesc; says he, were the words of 
the Duke Albert, astonished great!v tliis ])rodigious inas^s of pure 
silver; “ but I ^vas mure astonished,” cootiiuies Bermanno, when in 
Sneberg I heard a calculation of the amount of silver it had [irotluced.” 
fo which Nevio replies, “ You tell us things very iinconnnon ; pray 
hat might that mass weigh ? ” and Bannanno answers, ” A little 
..loro than (x mi peso) ten thousand pounds. 

This dialogue consists of forty-seven leaves, the first of which is 
numbered 520, instead of 420, is really very interesting, and is 
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written in pure and elegant Italian; being a translation from the Latin 
of the author. It has a preface by Michael Trainezzino, the printer in 
Venice, 1550. Georgio Agricola states at leaf 4>21, that his mo¬ 
tives for having entered so copiously into the study of inetuls, was 
their utility in the practice of the Greek and Roman physicians, of 
the fruits of which he modestly leaves others to judge, referring for 
testimonials to Bartolomeo Baccho and Lorenzo Bermanno, men of 
letters, as well as expert metallurgists, whom he has often, he says, 
wearied with his inquiries. 

During the dialogue, they ascend to the mining country, and while 
examining the operations of the mines, discuss many interestirjg sub¬ 
jects relative to the acquaintance of the ancients with the nature of 
metals, and to the uses to which they applied them in medicine; 
also respecting the nature of plumbaginc, pyrites, red silver ore, earths 
of various colours, minium, cinnabar, rubrica, spars, gypsum, &c. 

In Froben’s Folio, 1563, of Agricola’s ArteMetalli, translated from 
the I^atin into Italian by Michelangelo Florio, of Florence, and*'• 
him tledieated to Queen Klizabeth of Ibigland, there is anotbM* 
dedication of the work, by Agricola himself, to the Duke of Saxony, ir^ 
which, after recapitulating all that (ireek and Latin authors have 
written on the subject, he adds, “ In our language, I find two only ; 
one relating to experiments on ores and metals, which work is very 
obscure, and its author unknown ; the other on mineral veins, which 
is said to have for its author, Fandolfo, an Englishman.” Query, who 
was this Fandolfo ? A book in German also, he says, vias written by 
Calbo Fribergo, a physician of but little reputation ; and all these, it 
should seem, wrote prcviousl}'^ to Vannoccio Birenguccio ; but of him 
he speaks so handsomely, that you will permit me to give it in his Ovvn 
words : 

“ Foco ha iziandio chc Vannoccio Biringuccio da Siena, hojno dotto 
4' ispcrimentntn in molte < fcce un libro in lingua Italiana, nel quale 
tra trattuto del modo di fondere, spartire, et coji^in^nere iusieme i 
metalli. Ha eziandio con brevita trattato del modo di cuocere alcune 
vene et pue chiaramente ha dichiavato c niostrato il modo do fare 
alcuni sughi; e quandd. lo Icssi queste sui cose, mi ternaron a mento 
quei che gia vidi fare in Italia : ma I’altrc cose che lo scrivo, o egli 
non I’ha punto toechca legiermente adding, that the book was given 
him by Badoaro, a noble Venetian, when passing through Marienburg as 
Ambassador to King Ferdinand. Might not, therefore, this work be 
interesting to English artists, if carefully translated r* 

I am, Sir, yours, «ic. 

G. CUMUEULAXU. 


► Article XIII. 

NEW SCIENTIFIC BOOKS. 

PREl'AlllVr} FOR l‘lTni.ICA1 ION. 

Dr. Pring, of Bath, will shortly publish an Exposition of the Princi¬ 
ples of Pathology. 

Capt. Franklin's Narrative of his Journey from Hudson Bay to the 
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Copper Mine River, is in the Press. It will be illustrated by nume¬ 
rous Plates. 

Mr. Bowdieh has in the press, a Sketch of the Portuguese Establish¬ 
ment in Congo, Angola, and Benguela, with some Account of the 
modern Discoveries in the Interior of Angola and Mosambiejue. 

J«laT IMITJMSSIFU. 

An Epitome of the Elementary Principles of Natural and Experi¬ 
mental Philosophy; including ^Iechanics, Pneumatics, Acoustics, 
Hydrostatics, and Hydraulics : with a copious Account of the Progress 
and present State of the Steam brnginc. By John Millington, MGS, 
Professor of Mechanics at the Royal Institution, Secretary to the 
Astronomical Society, tSre. &c. 1 Vol, 8vo. with I t Plates. The 

author announces a Second Part, %vhich is to treat of Magnetism, Elec¬ 
tricity, 0{)tics, a!ul Astronomy. 

A Geometrical Sj^stem of Conic Sections for the Use of Mathema¬ 
tical Students at the Royal Liverpool Institution. 8vo. Gs. Gd. 

Elements of Practical Mechanics. By Giuseppe Venturoli, Pro¬ 
fessor of Mathematics in the University of Bologne. To which is 
added, a Treatise upon the Principles of Virtual Velocity, and its Uses 
in Mechanics. Translated from the Italian, by Daniel Crcsswick, 
DD. b'ellow of'IVinity College, Cambridge. 8vo. 8.s‘. 

Observations on the Etlects of Lightning on Floating Bodies, with 
an Account of the new Method ofappl 3 nng fixed and continuous Con¬ 
ductors of FJeetricity to the IMasts of Ships. In a Letter to Vice- 
Admiral Sir 'J'homas Byani ?.lartin, C’onjptrollcr of his Majesty’s Navy, 
t've. tvc. Bj’^ W. Show Harris, jMllt^S. 4to. With Six Plates. 12.s. 

An F^ssay on the Medicinal ElHcacy aiul Employment of the Bath 
Waters; illustrated by Remarks on the Physiology and Pathology of 
the Animal bVanic, with Reference to tlic Treatment of Gout, Rheu¬ 
matism, Palsy, and Eruptive Diseases. By Edward Barlow, MD. 
(M*aduatc of the University of Edinburgh, and one of the Physicians 
of the Bath Hospital, I'v.c. 8vo. 8.v. 

Digitalium Moiiographia, sistens Historiam Botanienra Generis; 
tabulis Omnium Speeiarum hactenus cogiiitarum illustratam, ut pluri- 
mum confutis ad leones F’. Bauer, penes G, Cattley Arm. cure 
,J. Lindley, FLS. et FTIS. Folio. With 28 Plates, 4/. 4^. Coloured, 
GL Gs. 

The Natural IJistory of the Lepidopterous Insects of New South 
Wales. Collected, engraved, and faithfully painted after Nature, by 
J. W. Lewin, ALS. late of Paramatta, New South Wales. 4to. JVith 
19 Plates, IL ll.s, Gd .; or finely coloured, 2/. 8.v. 

The Birds of New South VV’ales, and their Natural History. B^ the 
same Author. 4to. With 26 Plates, 2s. 2s.; or coloured, 6/. 65. 

The Linnean System of Conchology, describing the Orders, Genera, 
and Species of Shells, arranged into Divisions and I'amil^JS, with a 
\’iew to facilitate the Student’s Attainment of the Science. By John 
Mawc. With 86 Plates. Plain and coloured Frontispiece, ll. l5. ; 
or the whole bcautifulJ}'^ coloured, 21. 12s. Gd. 

An Account of some recent Discoveries, Hicroglyphical Literature, 
and Egyptian Antiqiiities ; including the Author’s original Alphabet, 
as extended by Mr. Champollion ; with a Translation of five published 
Greek and Egyptian Manuscripts. By Thomas Young, MD. FRS. 
^:c. With Plates. Svo. 7s. (Sd. ‘ 
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A Statistical and Commercial History of the Kingdom ofGuati- 
mala, in Spanish America; containing important Particulars relative 
to its Productions, Manufactures, CusLonis, &c.; with an Account of 
its Conquest by the Spaniards, and a Narrative of the principal Events 
down to the present Time. From original Records in the Archives, 
actual Observation, and other authentic Sources. By Don Domingo 
.Tuarros, Translated by J. Baily, Lieut. Roy. Mar. Illustrated with 
Maps. 16.S. 

Columbia; being a Geographical, Statistical, Agricultural, Coni' 
mercial, and Political Account of that Country; adapted for the gene¬ 
ral Reader, the Merchant, and the Colonist. With a Map, and Por¬ 
traits of Bolivar and Zea. 2 Vols. 8vo. J/. lO'.v. 


Article XIV. 

NEW PATENT^. 

G. Richards, of Truro, Cornwall, architect, for certain improvements 
in grates, stoves, furnaces, and other inventions ; for the consumption 
of fuel, and in the flues connected with them, whereby they are rim- 
dered more sale, and tlie smoke prevented from ri'turning into the 
rooms in which tliey are placed; and also, for an improved apparatus 
for cleansing the same.—Dec. 2(). 

T. Rogers, of Store-street, Bedford-square, Middlesex, I'sq. for a 
method or apparatus for the purpo.se of attaching trowsers and giiilcrs 
to boots and shoes.—Dee. 26. 

J. Neville, of New-walk, IShad Tliaines, Surrey, civil engineer, for 
an improved method of producing and applying hi at to, and construct¬ 
ing and erecting furnaces and other reservoirs, severally used Ibr the 
various purposes of roasting or smelting metallic ores, or other sub¬ 
stances, and likewise for elFecting a saving in fuel, and producing a 
more complete combustion of smoke than at present takes place, as 
well as a better mode than any now in use, of collecting and pre.serving 
any volatile substance contained in, or combined with, metallic ores or 
other substances in the separation of which heat is necessar 3 ^—,Ian. 8, 
1828. 

W. Johnson, of Great Totharn, Essex, Gent, fora means of obtain¬ 
ing the power of steam for the use of steam-engines with reduced 
expenditure of fuel.—Jan. 8. 

W. Lister, of Baildon, Otley, Yorkshire, cotton-spinner, for certain 
improvements in the method and machinery for preparing and spinning 
wool, silk, mohair, and other aiiimal fibre, of any quality or length of 
sta])le.—Jan. 16. 

R. Copland, of Wilmlngton-square, ('lerkenwell, Middlesex, Gent, 
for combinations of apparatus for gaining power; jiart of which arc 
improvements upon a patent already obtained by him for a new or 
improved method or nicihods of gaining ])Ower, hy new or improved 
combinations of apparatus afiplicable to various purposes.—.Jan. 16. 

G. Miller, of Lincoln’s inn, Middlesex, Brevet Lieut.-Col. in the 
Royal Brigade, for a method or plan of communicating the spiral 
motion to shot and shells when tired from plain barrels, and for ignit¬ 
ing, by percussion, shells to which the s^iiral motion has been thus 
commuoicated.—>Jap. 16. 
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AriTiCLK XV. 


METEOROLOGICAL 

TABLE 


Bakometkr. 
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! 

Oaniell’s hyg. 
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J'J Mon. ' 
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]M ax. 
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Min. 

Kvap. ' 
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99 
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Tile iibhcvvatioiis in each line of the table 

apply to 

a period of twenty-four hours. 

hcjfiiuiin^ at 9 A. iM. on the day irdicaUd in the lirst column, 
the result is included in the next following observation. 

A dash denotes that 
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REMARKS. 


Second Month .— 1—3. Raiu. 4, 5. Fine. 6. Snow began about two, ,i. ni. 
7. Rain. S, 9- Fine. 10—19. Rain. 13. Fine. 14. Rain ; aonie hail in the 
afternoon. 15. Rain. 16, 17. Cloudy. IS. Fine morning; rain in the evening. 
19. Fine day; very wet and stormy night. 90. Very line ; a distinct lunar halo in the 
evening. 21. (Ivcrcast. 22. Rainy. 23. Heavy rain: a violent driving .shower of 
hail, which continued for about one minute, when it abated a little : night very boiste¬ 
rous. 24. Cloudy. 25. Rain: ovcrca.st. 26. Cloudy and fine, 27. Fine; a little 
snow, p. m. 28. Fine. 


RESULTS. 

Winds : N, 1 ; NE, 5 ; E, 3 ; S, 1 ; SW, 5 ; W, 6; NW, 6 ; Var. K 


Barometer: Mean hcigtit 

For the month... 29*620 inches. 

For the lunar period, ending the 2d .. 29*774 

For 14 days, ending the 12th (moon souUt).. . 29*4.37 

For 13 days, ending the 23tlt (moon north) . 29*812 

Thermometer: Mean height 

For the month..38*660° 

For the lunar period... 30*224 

* For 29 days, the sun in Aquarius.. 36*034 

Evaporation...0*96 in. 

Rain. 2-92 


Laboratory, Stratford, Third Month, 24, 1823. 


R. HOWARD. 
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PHILOSOPHY. 


MAY, 1823 . 


Article I. 

Additionul Jienun'ks on the Uothe Todlc Liegende and Weiss 

Liegcndc of' (iennan Geofogists. Bv Thomas Weaver, Esq. 

MRiA. Mhos. mws. Mtis. 

(To the Editor of the Anna/s of Phifosopfn/,) 

ISTR, Tot tworffi, April 4,, 18'2H. 

In my former papers, I endeavoured to elucidate the subject 
of the rothetodtlicgende formation, as well as that of the weiss- 
liegcnde, in such a manner as might ohvi.tte all further miscon¬ 
ception or doubt; * not by gratuitous assumption, but by strict 
induction from the observations and descriptions of those who 
have best studied the subject in Germany; at the head of whom 
stands Freieslebcn. In conducting this discussion, it has been 
my object constantly to bear in mind that the solution of a pro¬ 
blem cannot be ?alid, unless it embrace all the conditions neces¬ 
sarily belonging to it; nor the sense of an author be justly given, 
unless the scope of his argument be fully considered in all* its 
branches and bearings. Partial views generally lead to Mse 
results. Yet it seems 1 have failed in conveying conviction 
where I jiarticularly wished to impress it.f Nor is it difficult to 
account for the failure, since my opponent persists in aMaching 
a meaning to the word rothetodtliegende, for which I confess 1 
can find no adequate German authority. However averse to 

* Sie AiDiah of P/iiloxoplii/^ Oct. and Nov. 1891, and Aug. 1899. 

i" See the interesting “ Memoir illustrative of a general Geological Map of Europe, 
.l>y the Rev. W. 1>. Conybcarc,’* in the Anmh of Philotojphy for Jan. Feb. and March, 
1898. 

New Seriesy vol . v . 


Y . 
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controversy, a desire of supporting and vindicating the true 
state of the case, impels me once more to resume the pen. 

Mr. Conybeare insists that the rothetodtiiegende is the equi¬ 
valent of the calcareous or new conglomerate of Knglaixd, over- 
lyina: the carboniferous series ; and he even contends that 
Freiesleben considers and treats the rothetodtiiegende and the 
true coal formation as appertaining to two different series ; add¬ 
ing, that the invariable order in asceiiding is, 1. Coal formation. 
2. Porphyry. 3. Rothetodtiiegende ; and sections arc quoted 
from Keferstein, as demonstrative of this position. 

1 have already stated that the great object of Freieslebcn’s 
extended work was the description of the four following grou[)s, 
or formations; opposite to which I place their .English equiva¬ 
lents. They are considered in four sections : 


I. 


The upper or shell limestone 7 
formation.5 


Lias and oolitic series. 


II. The upper, or newer, or va¬ 
riegated, sandstone forma¬ 
tion. 


} 


New red sandstone formation. 


III. The lower or alpine lime-"' Magnesianlirnestoneformation, 

stone formation, including including the calcareom or 

the tveissliegende as the low- neto cunglomerate as the 

est bed.^ lowest bed. 

IV. The lower or older sand¬ 

stone, or rothetodtiiegende, 
formation. 


j> Carboniferous 


series. 


I have maintained that the weissliegende alone (and not the 
rothetodtiiegende) is the representative of the calcareous or new 
conglomerate of England.* The general description of the new 
conglomerate is to be found in the Anna/s of Philosophy for 
November, 1821, and more at large in Ereieslcben, vol. hi. p. 239 
—^280. It is to that author the Germans owe the clear exposition 
of the true character of the weissliegende, and the proof that it 
belongs to a newer series than the carboniferous ; while almost 
all preceding German writers had considered the weissliegende 
as the uppermost bed of that series, and included it accordingly, 
and some even had called it rothliegende. But to continue so 
to.apply the latter denomination is obviously to persevere in an 
antiquated error, exploded by Freiesleben. And conversely, to 


* I purposely avoid using in this paper the term “ new red conglomerate or sand¬ 
stone,’* by which this formation has been partly designated in England ; since it has 
led, and, if continued, is likely still to lead to misconception. As used by some English 
writers, it denotes the calcareous conglomerate; sometimes it includes the magnesian 
limestone, and sometimes it is extended to the new red sandstone formation also, pro¬ 
perly so called. A vagueness of language thus arises, which is productive of consider¬ 
able obscurity ; offering nearly a counterpart to that which has proceeded from the indis¬ 
criminate u.se of the term rothetotltlic^endc in Germany, as applied to all parts of the 
earbonifrrous series. 







1823.] Rothetodtliegende and Weitsliegende, 3^ 

call the true rothetodtliegende the new conglomerate, and then 
to build on this misapplication of the term, is a sure method to 
render a subject, otherwise simple and clear, involved and con¬ 
tused ; and thus calculated to mislead both the writer and readi^, 
confirming the remark of Bacon, that while men believe their 
j eason governs their words; it often happens, that words have 
])ower enough to react upon reason.” 

I have maintained that the rothetodtliegende formation is the 
e quivalent of the carboniferous series, extending from the old red 
ssandstono to the coal formation inclusive, or vice versa. Now to 
]»rove that Freiesleben’s own view of the matter is identical with 
that which 1 have given, 1 think it will be sufficient, in addition 
to the facts detailed in my former papers, to transcribe in this 
place the Synoptical Table of that author, prefixed to his fourth 
volume, which exhibits the method according to which he con¬ 
siders and treats this subject; and then to offer a few remarks 
intermingled with such illustrative extracts from the body of the 
work, as bear more immediately on the question. 

“ Skct. IV.— The Ijncer S a/ids fane Tor mat ion ^ or Jtotke Todte 

JJegende. Die Untcre Saiidsteiu Formation (das Rothe Todte 

Liegende). * 

Occupying pages —210 of the fourth volume, and consi- 

<lered under the following heads: 

I. 'Lhe Rothe Tiegeude {Red Sandstone) separatelj/considered. 
Das Rothe Liegende an und Tur sich betrachtet, p. 73—137. 

Beds composing the Rothliegende, viz. conglomeratCy hreccia, 
sttndslone, slati/ micaceous satidstonCy indurated slaty clayy and 
c/ay marly p. 73—09. 

Structure, p. 99—107. 

Relative position, affinities, vead graduations, p. 107—118. 

Intermingled minerals, including also beds of limesione, com 
pact splintery, sub-lamellar, or granular, p. 118—123. 

Distribution of ferruginous matter, p. 123—127. 

Veins in the rothliegende, p. 127—131. 

Petrifactions, p. 131—130. 

Springs and mineral waters, p, 136, 137. 

II. The Subordinate Members. Untergeordnete Gebirgsart^n, 
p. 137—191. 

1. Porphyry and amygdaloid, p. 137—147. 

2. Coaly shale, p. 147—169. 

3. Coal, 170—191. 

Distinctions hitherto made respecting the relation of the coal 
formation to that of the rothliegende, p. 170—172. 

Occurrence of coal, 172—191. 

In Sangerhausen, p. 173—17o. 

In Stoliberg, 175—^178. 

In Anhalt Bernburg at Opperqde, &c. and in the Circle of the 
Saale, 179. * * 

T 2 
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In the Forest of Thuringia, p. 179—191. 

III. Occurrence and Distribution of the Formation in general. 
Vorkommen und Verbreitung, p. 191—210. 

In Maiinsfeld, extending into Anhalt, p. 101—193. 

In the Circle of the Saale, 194—195. 

In Sangerhauseu and Stollberg, 195—197. 

In Kiffh'tiuser, Bottendorf, and Gera, 198—200. 

In the Forest of Thuringia, 200—200. 

In other parts of Germany, KiegcLsdorf, Hesse, Wiitembcrg, 
Mark, Silesia, Bohemia, 207—208. 

In countries beyond Germany, 208—210. 


Appendices and Additions to vol. iv. p. 210—392. 

1. On transition clayslate and greywacko tracts in the Hart/, 
Neustadt, &c. p. 213—228. 

2. Geological and mining observations on the collieries at 
Opperode, Meisdorf, &c. in Anhalt-Bernburg, vuid at Wettin, 
Lbbegun, Petersbergc,&c. in the Circle of the Saale, p. 229—208. 

3. Letters relating to the^sholl limestone, new red sandstone, 
and lower limestone formations, described in the three tirst 
volumes, p. 209—294. 

4. Additional observatioiis on 
sandstone, lower limestone, und 
p. 295—392.’’ 


the shell limestone, new red 
rothetodtliegendc formations, 


With this Synoptical Table for a guide, and Frciesleben’s descrip¬ 
tions in illustration, it has been a great surprise to me that any 
one should ever have doubted that the older sandstone, or rothc- 
todtliegende formation of the Germans, was the representative 
of the carboniferous series.* 

After the details into which 1 have formerly entered, the more 
immediate remarks required on the preceding synoptical table 
may be confined,y//i^, to the rothliegende separately considered; 
and sccondh/f to the nature of its connexion with the coal form¬ 
ation. 

1. Now with respect to the rothliegende considered separatelyy 

* It may be useful in this place to refer to the origin of the expression rothctodtlie- 
gende, or red dead Her. It has been applied to tlxe carboniferous scries in general for 
this reasotv; that in some quarters the coal formation associated witli red sandstone as one 
of its members; in others, the old red sandstone itself (both more or less strongly cha¬ 
racterised by the diffusion of red oxide of iron), fonu the immediate support of the 
weissliegende or new conglomerate, and bituminous marl shale, tlie twp former thus 
acting in relation to die two latter as the red dead Her ; that is, as the red substratum, 
comparatively barren of metal, in contradistinction to die superincumbent new conglo¬ 
merate and bituminous marl shale, botli of which are abundantly metalliferous. 

I may here repeat the remark, which I made in a former paper {Annals of Philosophy^ 
January, 1823), that the expressions todtliegende, rothliegende, and rothetodtliegendc, 
arc synonymous, the two fonner being frequently employed for the sake of brevity. 
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if we pay due attention to its physical characterSf and to its 
relative positionf aJ/inilieSf and graduations^ I know not how it is 
possible to resist the evidence thus afforded, that it represents, 
ill its lowest jfosition, the old red sands'tone of English geo¬ 
logists. 

The general characters of the beds composing the rothliegende 
as consisting of conglomerate, Iweccia, sandstone, slaty micaceous 
sandstone, indurated slaty clay, and clay marl, have been given in 
the Annals of Philosophy for Aug. 1822, p. 84—8(); ana I there 
adverted to their agreement with those of the old red sandstone 
of (lioucestershire (and of the adjoining counties), and also of 
tliat of Ireland. But no where is the analogy to be found 
more complete in all its parts than in the old red sandstone of 
Scotland, particularly that portion of it which borders the 
northern side of the Scotch great coal tnact.* I know no other 
|)ortion of tlie carboniferous series, with which the rothliegende 
in its lowest position can be said to correspond so perfectly. 

With regard t(j the relative position and aj/inities of the roth¬ 
liegende, the following extracts from Freiesleben may suffice. 

Vul. iv. p. 107, et seq. The rothliegende is always 
bounded on the one side by one or the other member of the 
cupriferous shale tract, lying generally immediately below the 
calcareous or new conglomerate (weissliegende) or the cuprife¬ 
rous marl shale; but its coufuies on the. other side arc less deter¬ 
minate. Here it graduates principally into tracts of greywacke 
and ( layslate, or porphyry, accordingly as it reposes upon, or 
forms basins in, one or the other of them.”h 

“ In several districts, its immediate lower boundary is formed 
hy one or the other of these tracts ; but in some others a forma¬ 
tion of coaly shale or coal is found interposed between them.^^]; 

* See Dr. Bouti’s instructive description of the poudiuf'urs rr^rcs rongr.i of Scotland, 
j>. l()‘i—111), of the Bssai (reologitjue siir I’Ecosse; and compare it with Freioslebcn’s 
description of the rnlhrugcndv, vol. iv. j). 7.S-—l.‘J7. The two descriptions agree so 
perfectly as to answer nearly one for the otlier. 

+ To render the above paragraph perfectlv clear to the English reader, it is neccs« 
sary to bear in mind tliat the red juiudslouc oi'tlie coal tracts of (rermany, bears the name 
of rothliegende as well as the fundamental portion of the carboniferous series, namely, 
the old red sandstone. In point of position, the former might be partly compared to the 
red sandstone found iii some of the English coal fields, which, appearing at intervals, some¬ 
times forms beds of great thickness and extent, dividing the more common coal hear¬ 
ing strata from each other, and partly known hy Uie name ot pennant xUtne, e. g. in the 
tlhmccstershire sc^uth coal field. Tt is one of the peculiarities of several of the coal fields 
in the north of fJcrniany, tliat coarse red conglomerate and ret! sandstone are found fre- 
•{ucntly alternating on a greater or smaller scale witli the other coal measures^ the former 
partly resembling analogous beds in the fundamental old red sandstone. This is parti¬ 
cularly observable in Ijower Silesia, where a bed of coarse reil conglomerate generally 
forms the immediate roof of the coal seams; a bed of slate clay of seven feet in thick¬ 
ness being there a rare occurrooce. See \'’on Htich, Gcog. Beob. vol. i p. 90 and 101. 
Also Freicsleben’.s deseription of the Oppcrotlc and Petersherge coal districts as quoted by 
me in the Annals of Vh'tlosojdip, August, 1822, p. 87—89; and Von Hauraer in the 
Aunah of Philosophy, Oct. 1821, p. 2-'18—250, and Aug. 1822, p. 91—93, 

This observation re«pures attention, and wiH be duly noticed hereafter, p. 329, 
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“ Generally speaking, the rothliegende seems the more dis¬ 
posed to receive foreign ingredients into its composition, as well 
as beds, the nearer it,approaches to the fundamental rocks upon 
which it reposes. And it is not to be denied that it possesses 
many points oj' agreement with transition tracts; so much so, that 
some geologists are disposed to rank it rather with the transition 
series, and to commence the hoetz series only with the rocks 
peculiarly belonging to the bituminous or cupriferous marl 
shale * (of which the weissliegende, or new conglomerate, is the 
first or lowest member). 

The connexion of the rothliegende with transition grey wacko 
and clayslate tracts, is exemplified by a reference to the districts 
of Mannsfeld, Sangerhausen, and Stollberg, where it reposes 
upon, and partly graduates into them. 

Its connexion with porphyry (trap also occurring in the asso¬ 
ciation), is stated to be particularly well exhibited in the Forest 
of Thuringia, the two formations not only alternating with, but 
appearing in a manner diffused in each other; e. g. in the north¬ 
ern declivity of the Schneekopf, and again extending from the 
Grossen Buche into the Schmiickengraben in the same moun¬ 
tain. Its intimate alliance with porphyry is shown also in 
Mannsfeld.—(See Annals of Philosopluf^ P- ^7.) 

In all these cases, the ingredients which compose the roth¬ 
liegende are said to vary more or less according to the constitu¬ 
tion of the transition or primary tracts upon which it reposes.— 
(See Freiesleben, vol. i. p. 32—34, and p. 43—4(i 5 and also vol. 
iv. p. 67—99.) 

Both relative position and physical- characters, therefore, 
prove that the rothliegende constitutes, in if^s lowest positiony the 
fundamental portion of the series, or what is designated in 
England as the old red sandstone. 

2. The same inference is to be drawn, from considering the 
connexion of the rothliegende with the coalformation. 

On this subject, Freiesleben (see p. 170—172 of vol. iv.) 
adverts, in the first place, to the distinctions formerly made in 
Germany respecting the relation of the coal formation to the 
rothliegende ; some writers having considered a portion only of 
the com formation as included in the rothliegende, while otliers 
incorporated the whole of the coal formation with the rothlie¬ 
gende j thus constituting, instead of one group with two dh'isionsy 
one simple unbroken series. As an exemplification of the latter 
mode of considering the subject, he produces the arrangement, 
of Karsten, who gives the following beds as a type of the general 
series, taken in an ascending order ; 


f “ S*e Von Hoff in Leonhard’s Taschenbucli. Jatirgang. viii.” 
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1 , Conglomerate of ancient rocks."] 

2. Siliceous conglomerate. 

3 to 8. Coal, sandstone, and shale. 

9. Trap rocks.. {► 

10 . Clay ironstone. 

11 . Rothliegende. 

12 . Weissliegende. J 


All comprehended in one 
general group, entitled 
tlie older sandstone, or 
rothetodtliegende forma-^ 
tioH.* 


Now what is the observation of Freiesleben upon this series'? 
He says it is too general, and not sufficiently distinct, and, 
therefore, for the sake of greater clearness and precision, he 
considers it necessary to describe the rothliegende and the coal 
formation under separate heads ; and he arranges the subject 
accordingly, as displayed in the synoj)tical table, leaving for his 
third and last division the account of the occurrence and 
distribution of the series in general. 

It is obvious from the structure of that table, that coal is con¬ 
sidered by him in a general point oj' vieio as a viernber of the 
(dder sandstone or rothetodtliegende series ; and so far he conti¬ 
nues to adhere to the arrangement of his predecessors. But he 
(jualifies this general view by a more particular one, expressed 
in the following words : “ 1 liave throughout my present exposi¬ 
tion considered the rothliegende and the true coal tracts (eigent- 
liche steinkohhaigebirge, with siliceous conglomerate, slate-clay, 
ami bituminous shale), as two ven/ close/allied J'orniations, but 
which ought nererthe/ess to be distinguished J'ront eac/i other. 
And hence in my descri|)tions I always make a distinction 
between the true coal tracts, and thosesing/e beds of coal that occur 
incidentally subordinate to the rothliegende.”This particular 


* The series given abnvc is ijso quotetl by Mr. Cwnybcarc, on which that gentleman 
observes, ‘‘ If we look iunong these rocks for the representative of our own old red 
sandstone, it must be souglit in No. ) and not in Nt>. 11;” an observation in which 
I perfe»‘tly agree with him, since it is one of the points for which I have been contend¬ 
ing ; in conhruiation of whicli 1 have to observe, that No. 1 and 'i of that series do in 
fact represent the toxcr.yf of the rothliegende of Freiesleben. 

Hut that Karsten's group is to be considered as a general type of the older sandstone 
series, and not as expressing with precision the order of succession throughout, appears 
evident from the introductiim of trap rocks and clay ironstone under Nos. 9 10. 

The two principal members of the scries arc first expressed, namely, the old red sand¬ 
stone by No. 1 and 2, and the coal formation by No. li to 8. Then trap and claji iron¬ 
stone arc noticed, the former as being incidental both to the old red sandstone and to the 
coal formation, and thclatter as more jicculiurly belonging to the coal formation. With 
respect to the rotlilicgende. No. 11,1 must repeat diat it is in this position a term, 
denoting the upper portion of the coal measures, where interstratiiicd with and divided 
by red mudstone on a greater or smaller scale as one of its members. Ana lastly, with 
regard to the weissliegende No. 12, 1 must also repeat that this formation had been con¬ 
sidered as the uppcrnio.st bed of the older sandstone scries by most Herman writers, 
until Freiesleben demonstrated that it was the lowest member of the succeeding alpine 
limestone formation (answering to the English magnesian limestone), thus corresponding 
with the calcareous or new conglomerate of England. 

+ I give the original passage in this place. “ In mciner gegenwartigen darstellung 
babe ich jeiler^eit die furuiittioii des rotbliegenden und die eigentlichen steinkohlenge- 
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view, however, does not invalidate his general position; namely, 
that all the true coal tracts are comprehended in the older sand¬ 
stone or rothetodtliegende series ; an arrangement in which all 
German geologists have always concurred. 'Fhis state of the 
case is proved, not only by the synoptical table, but by the 
words of the author’s text, from which 1 subjoin the following 
extracts: 

Vol. iv. p. 179. “ It is quite certain that the bed of coal near 

Opperode, in Anhalt, lies in the rothliegende, and I must affirm 
the same of the coal near Wettin, both from my own observa¬ 
tions, and from the accounts of other.s, that may safely be relied 
on. But of these I need take no further notice in this place, as 
I mean to describe them in distinct dissertations in the second 
appendix to this volume.” 

I have given the substance of these descriptions in the Annals 
of Philosophy, Aug. 1822, p. 87—89, to which I beg leave to 
refer the reader; and in relation to which T will here only add 
two other extracts. 

Vol. iv. p. 194. “ The rothliegende extends from llettsfudt 

eastward beyond the river Saale ; ” and nearer toward Wettin 
its outcrop is covered hy the coal trad (niiher nach Wettin zu, wird 
sei?i ausgehendes von steinhohlengelnrge hedech/).^' And p. 123, 
where the same fact is related in the following words; “ I have 
been assured that beds of oolitic limestone have been met with 
in the rothliegende that lies helow the Wettin coal sea)ns.^' This 
language, than which none can be more explicit, is quite consist¬ 
ent with that of l^ehman, who speaks of the rothliegende as 
la base sur laqnelle sent appnyvs les Ills da charbon de terre,^* 
and which 1 quoted upon a former occasion.* 

Again, vol. iv. p. 208. “ The coal tracts (-steinkohlengebirge) 

situated near Beuthen, Pleiss, and Troppau, in Upper Silesia, 
near Schweidnitz, in* Lower Silesia, and in the south-western 
and north-eastern portions of tlie county of Glatz, are likewise 
ascribed by Von Buch, as well as by later writers, to the forma¬ 
tion of the todtliegende.t The todtliegende, however, appears 
in many parts of those countries in its asnalform ; that is, desti¬ 
tute of coal.” The same fact is repeated, p. 190, 191, with the 
addition, Ileuss likewise states, that considerable beds of coal 

% 

birge (mit kicselconglomerat, schielerthon, untl brandschieter), ah nnandcr z'war 

ffans naJic stehcudi'i alter dcntiach von ehiaitdcr zit treiiarndr Jiirmu/iont’H, botrachtet ; 
ilaher ich auch iriimer nocli einen unterschied zwischen deni weiterhin zu besclireibenden 
(untergeordneten) voTkominen rinzelncr steiukohlcnjloctzc ini rothlicgenden und zwischen 
dem clffrntHctien sieinkoMcngehirgr annehnie.” 

■* I avail myself of t)iis opportunity to notice an oversight committed in transcribing 
the account of the lower coal field iieai Wettin (not l^bltcgun, as stated by Mr. Cony- 
bcare), by having inserted “ rotiie todtliegende,” instead of “ rotlics thonartiges lie- 
gendes,” as tlie lowest bed (No. I fi) observed in tliat coal field. The error, however, is 
of no real importance, since the expression signifying an argillaceous bed of the rotlilie- 
gendc, it amounts to the same thing. 

•f* “ Von Buch. Mineralogical Description of Landeck.” 
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occur in the lodtiicgcnde in Bohemia.” And the same ohser- 
v ation is to be iound in voL i. p. 4G. (• 

Yet with all these facts before him, Mr. Conybeare assures us, 
“ that the plan of Freiesleben’s work does^lot extend to the coal 
formation, properly so called.” And why ? Because that author 
has made a distinction between the single beds of coal that occur 
incidentally subordinate to tlic rothliegende, and the continuous 
coal tracts. With equal justice might it be said, that the plan 
of a writer on the nortii-east of England did not extend to the 
coal formation, properly so called, because a distinction was 
made between tiie single beds of coal incidentally disposed in 
the liai'boniferous limestone of that tract, and the continuous coal 


measures. 


T think it needless to repeat in this place what I have already 
stated in former communications concerning the occaaionaJ 
jiixta-posilion of the ohl red sandstone and the (ioal formation, 
as well as concerning their association with limestone, porphyry, 
and trap, respectively. 

There is, however, one part of the G<;rmaa description (ad¬ 
verted to above, ]>. 32d) that rcf^uires distinct notice, since from 
tin’, language (anpluyiid, it has jn'obably given rise to considerable 
misapprehension. It is whore it is said, that a formation of 
coaly shale or coal is intorpe^sed in some districts between the 
rothliegeudci and the sulijacont tracts of clayslate and greywacke, 
or ptnphyry ; particularly iu certain parts of the Forest of 
Thuringia. 34ns representation seems to imply nothing more 
than that, iu tlie general expanse of the carboniferous series, a 
part of the coal formation is itself in particular quarters in con¬ 
tact with transitiini or primary tracts. Vet, even iu these cases, 
rijthliegendo is said to form the basis of the coaly shale or coal. 
See {’. g. the account of the coaly shale near Goldlautcr, in the 
I 'pper 'rrogherg, near Bri'itenhach, and other places, which 
indeed arc cunsideretl by Von TloH' and Jacob as belonging to 
tile coal formation (hTeiesleben, vol. iv. p. 142—189). See also 
the local occurrences of coal in various parts of the Forest, 
(lb. p. 179—J91.) ill several of these cases, both limestone 
and porphyry arc associatetl in the series. 

I’hc preceding references and extracts from Freiesicbeu have, 
I conceive, clearly proved, tliat the rothet.odtliegeiide serjes of 
the Cernians is the representative of the carboniferous senes of 
the English. And no where can 1 find any evidence in that 
anthov, by winch it could be shown, that the rothetodtliegende 
series has any comievion beyond that of juxta-positiou with the 
wcissliegeiide; a formation, which, corresponding botli in phy¬ 
sical characters and iu relative position with the calcareous or 


* Keus.s. iind Iterguiilnnisi hc JJenicrkuiigcn itbe-r Itbhmcn.” 

-|- Ill stating tliiit Von l»mh and Jlciiss rclbr the true coal tracts of Silesia and 
liohenua to the totUliegcndc formation, it is the intention of Frciesleben to show that 
they helong to the hist floelz or carboniferous.series, in contradistinction to fomiatiuns 
of coal of later origin Cv. g. wood coal) also found in tIio$c counties. 
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new conglomerate of Kngland, can alone be considered as form¬ 
ing the first member of the succeeding series; namely, of the 
gypseous and saliferous. The weissliegende, however, has, us 
already remarked, been sometimes called rothliegende by some 
German writers, and this misapplication of the term has thus 
also led to a confusion in description, which really does not 
exist in nature. And here, perhaps, Mr. Conybeare may find 
one of the sources of the misconception into which he has 
fallen. 

From all that has been stated, it is evident that Freieslebeii 
affords no support whatever to the position of my opponent; 
namely, that tne rothetodtliegende is the equivalent of the cal¬ 
careous or new conglomerate of Fngland ; and that which is 
attempted to be derived from the sections of Keferstciii must, 
for the same reasons, appear invalid. The order noticed there 
in ascending is, it seems, 1. Coal formation; 2. Porphyry; 
3. Rothliegende; 4. Alpine, or lower limestone formation ; 
5. New red sandstone.* 

Upon this sectioji I have to observe, in the first place, that 
the weissliegende or new conglomerate being by Freiesleben 
included in the alpine or lower limestone formation, 1 presume 
it is so included in No. 4 of this section ; and conse([uently that 
the rothliegende No, 3 cannot be intended by Keferstein to bo 
its representative. And, in'the second place, Freiesleben having 
clearly shown the })orphyry and coal to be comprehended in his 
general rothliegende series, the term rothliegende applies to the 
uppermost beds of the coal formation as well as to Ihe lowest 
bed of the carboniferous series.i" To exiiibit , therefore, the coal 
formation, porphyry, and rothliegende, in the above order, as a 
type of the general series, is manifestly an impevlect mode of 
representing their mutual relations ; since the rothliegende (as 
has been shown from Freiesleben) is found alternating with por¬ 
phyry below the coal formation, and the coal formation itself 
occurs also alternating v/ith porphyry. The fact appears to be 
that in the section adverted to above, Nos. 5 and 4 (the latter of 
which comprehends also tire new conglomerate^ as the lowest 
member) constitute together the saliferous and gypseons series ; 
while,Np». 3, 2, and 1, belong to the carboniferous series, yet 
disph^ed in a maimer tliat, so far from being luminous, conveys 
only an imperfect idea of the general subject. Of the two, the 
series presented by Karsten, though by no means complete (and 
from which the weissliegende must be excluded), is, as a general 
type of the rothetodtliegende formation, superior to that of 
Keferstein. Hasty generalizations and forced constructions, 
instead of promoting, tend rather to retard the progress of 

^ I quote from Mr. Conybeare, not having myself yet seen Keferstein’s memoirs. I 
presume these memoirs arc compiled rather from the recorded observations of others than 
from original researches conducted by that author himself. 

Siec the preceding remarks a&d notes on this head. 
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science ; and correct approximations can only be produced by 
close comparisons, and a careful attention to those details that 
are but too often overlooked. 

Mr. Conybeare has promised to produce detailed quotations 
from Lehman* Karsten, Von Buch, Von Humboldt, Freiesleben, 
Von Raumer, D’Aubuisson, and Kefeistein (I place these names 
nearly in chronological order), all of which shall concur in prov¬ 
ing, that the great rnnsa of the. rothetodtliegende occupies a posi¬ 
tion superior to the coal measures. Now, supposing even that 
this were the case, it could be of no avail to the argument of 
my opponent, as rothetodtliegende does not signify the new 
conglomerate. It is doubtless owing to such a prepossession in 
the mind of that gentleman, that he has ventured to assert that 
the whole of the rothliegemle (with its beds of limestone and 
porphyry), extending from the Hartz to the Fetersberge on the 
Banks of the Saale, is in a position superior to the coal forma¬ 
tion. I must, however, take the liberty of observing, that this 
statement a]>pears wholly nnjustilied, being an inversion of the 
fact, and decidedly at variance with the detailed descriptions 
and general scope of Freicsleben’s work. 

My opponent seems to have been misled, and to have adopted 
this notion, partly ])y misconceiving the true import of a term, 
and partly by taking an imperfect vicov of the series connected 
with the coal in the Ihlefeld, ()pperode, and Fetersberge districts. 
In the lirst of these, which ranges to the south-east past Neu- 
stadt, the constituent members appear (so far as they are 
exposed) arranged in the following ascending order 

1 . Coarse grained rothliegende, becoming gradually finer. 

2. Pine grained rothliegende. 

3. Common indurated clay. 

4. Floor shale. 

5. Coaf, divided by intervening shale Into three layers, 10, 8, 
and tl inches thick respectively, forming altogether a seam 30 
inches thick. 

6 . lioof shale. 

The roof slfale and floor shale, as well as that which divides 
the coal seam, contain impressions of ferns and reeds. 

7. Thin slaty indurated clay. , 

8 . Trap, for a short distance, which is partly amygdalo^al. 

9. Porphyry, extensively, in abrupt cliffs, and in mountain 
masses. 

' 10. Rothliegende. 

The real purport of the term rothliegende in this*series has 
been already explained ; and 1 need here only add, that the 
group (being succeeded by the weissliegende or new conglome¬ 
rate, and the cupriferous marl shale), gradually thins off to the 
eastward, until in the district of Questenberg, the weissliegende 

• See Freiesleben, vol, iv, p. 175—ITS, and also p. 146, 147 j likewilo vol. i. 
p. 43, 44, 
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comes in direct contact with the transition tract; so that in fact 
there is no visible connexion between the carboniferous rocks of 
Ihlefchl and Neustadt, and the old red sandstone which, pro¬ 
ceeding from the Sto[lberg territory, ranges through Sangerhau- 
sen and Mannsfeld, and thence to the Banks of the Saale. But 
supposing a connexion to subsist between them (which is not 
improbable), though concealed by the newer floetz formations; 
if we take into account the disposition of the rocks of Ihlefeld 
and Neustadt, tlie range being north-west and south-east, and 
the dip south-west, and conceive them to be prolonged in the 
line ot their soutli-eastern direction ; it becomes evident, that 
they must be all in a position superior to the old red sandstone 
of Sangcrhausen and Mannsfeld, yet belong nevertheless to the 
same series. On the other hand, the coal formation at Oppe- 
rode appears, from the description of Freiesleben, to extend 
eastward to Meisdorf, and, perhaps, as far as Endorf, if not 
further, and to repose in that direction on the old red sandstone, 
which in its progress to the westward gradually thins off. The 
relative position of the Petersbergc coal tract has been already 
clearly explained. I^or its description, as well as that of Oppe- 
rode, see the Annala of Philosophi/y Aug. 1822, p. 87—89. 

Let us now admit my opponent’s construction of Freiesleben, 
in the tract extending from the llarlz to the Pe/ersherge on the 
Uanhs of the Saute, taken in a descending order, and see to what 
it leads: 

1 . The rothlicgende is the new conglomerate. It is covered 
by the weis.slicgende or calcareous conglomerate. 

N. B. I’rom this it would appear as if the German series 
possessed a supernumerary new conglomerate.* 

2. The rothliegendc contains beds of porphyry, also beds of 
limestone, also a/ wg/c beds of coal. 

N.B. Impressions o^‘monocotylcdonous plants, considered as 
characteristic of the true coal formation, appear in this associa¬ 
tion, 

3. The whviie of these arc in a position superior to the coal 
formation, properly so called, which belongs to a different 
series. 

4. The Y>lan of Freiesleben’s work does not extend to the coal 
formation, properly so called. 

N. '’B. Yet the plan of Freiesleben’s work does extend to the 
transition tracts, upon which the rothliegendc, in its lowest 
position, is described as reposing, and into which it in a manner 
graduates.' Therefore, if we were to combine these two views, 
the carboniferous series would seem to be excluded from the 
geological succession altogether. Yet it is admitted that 

* fic’itcrul cliaracter of the weissliegcude is that of calcarcotts conglomerate, but 

It not unfrequenUy appears its a stVwcoiin conglomerate. Tlence, though xujficinnhj 
l>y ether eharaeters, it has been soiuetiiues confounded with the rothlie- 

gendc. 
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5. True coal formations do occur in the districts of Ihlefeld, 
Opperode, and Petersberge; beside those which are found in 
Upper Saxony, Silesia, Bohemia, Thuringerwald, &c. 

Now if we are to consider the coal formation, properly so 
called, and the carboniferous series in general, as excluded from 
the plan of Freiesleben’s work (and as a necessary consequence 
from the works of Von Buch, lleuss. Von Raumer, &c. also) ; 

1 should wish to be informed in what book or books, and in 
what specific form of words, any description of the carboniferous 
series of Germany is to be met with ? 

Contrast these inconsistencies with the following simple view 
of Freiesleben, extending Jroni the Ilartx to the Banks of the 
Saahy taken in an ascending order, and for the abstracted 
details of whicli I refer to tlie descriptions given in the Annals 
of Philosophi/ y Aug. 1822, p. 83—91. 

1 . The rothliegendc, in its lowest position, reposes on the tran¬ 
sition tracts, into which it graduates in a manner. 

N. B. It thus represents the old red sandstone of the English. 

2. The rothliegendc contains iucidenlally single beds of coal, 
also beds of limestone, and beds ol‘porphyry. 

N. B. Impressions of monocotyledonous plants occur in asso¬ 
ciation with the coal. 

3. The preceding form the basis of the coal formation, pro¬ 
perly so called. 

4. The coal formation, properly so called, consists of the 
usual coal measures, which alternat e with beds of porphyry, and 
beds of rothliegendc of greater or less extent (tlie latter being the 
red sandstone of the higher position). 

N. B. 3'his red sandstone of the higher position is exclusively 
designated by Mr. Conybeare as the rothetodtliegonde, and as 
the first member of the saliferous series, in direct opposition to 
the general language of Freiesleben. The remains ot monocoty¬ 
ledonous plants occur in the above association ; whereas those 
of dicotyledonous plants appear in the gypseous and saliferous 
series. 

All the preceding constitute together the older sandstone, or 
rothetodtliegdnde, formation or series. 

5. The weissliegende, or new conglomerate, overlies the 
rothetodtlicgende series, from which it is wholly distinct, donn¬ 
ing the first member of the gypseous and saliferous series. It 
contains no formation of coal, nor any formation of porphyry.* 

I think it needless to pursue this subject further ; persuaded 
that the explanations already given of the expressions “ the 
older sandstone, or rothetodtlicgende formation,” on the one 
hand, and the weissliegende ” on the other, may supersede 

• The new cunglmncrate of lOngland also contains no fonuation of coal, and probably 
none of porphyry either. 1 have given my reasons, on a former occasion, for suggesting 
that the conglomerate and sandstone associated with aniygdaloidal trap in Devonshire, 
may be referable to a much earlier era.—(Set Annuls oj' Philosophy, Aug. 1833, p. 94.) 
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the necessity of further comment. Nor should I have been 
drawn thus far into controversy, had I not considered the exact 
determination of the question to be of primary importance, in 
ascertaining the true relations of a portion of the structure of 
the earth. 

Since, however, the term rothetodtliegendc formation has 
been productive of so much misapprehension in the minds of 
foreigners,* 1 venture to suggest to German geologists the expe¬ 
diency of abstaining from the use of it altogetlicr. By whatever 
means a more perfect harmony might be established between 
the British and German descriptions, it could not fail to redound 
to the advantage of science. This object might be readily 
attained if German writers, adopting in part the language of 
English geologists, would for the future express the group by 
the term first rtoetz, or carboniferous series,” instead of 
** rothetodtlicgende formation,” and the individual members 
{whenever circmnsiances will admit oj' l/te. distinct division) by 
those of old red sandstone, carboniferous limestone, and coal 
formation.”*!' And, in like manner, both countries miglit speak 
the same language if the succeeding grou]) were designated by 
the expression “ second floetz, or gy[)scous and saliferous 
series,” and its individual members by those of ** calcareous 
conglomerate, low'er alpine or gyjiseous limestone, and new red 
sandstone, formations.” 

I shall close this paper by adverting to a few remarks con¬ 
tained in the memoir of Mr. Conybeare, referred to above, 
which require notice, being connected with the present 
question. 

1. My information respecting the Portishead case was derived 

from the ** order of superjjosition of strata ”. of Prof. Buckland, 
appended to Phillips’s Outlines of the Creology of England and 
Wales, 1818. 1 find that Mr. Greenough also rested on the 

same authority, when stating that imperfect coal in thin beds 
occurred in the lower part of the old red sandstone (See group. 
No. 22, of the Geological Map of England and Wales). 15ut the 
position being now retracted, the quotation becomes of course 
invalid. 

2. It is stated by Mr. Conybeare, that “ the coal seams 
which* occur in the tract ol' the carboniferous limestone are 
reduced to slight traces, which have never yet been worked.” 

This statement does not correspond with the representation 

* E. g. Omalius d’Halloy, wlio has erroueoiihly applied the term rothetodtliegendc 
to conglomerates belonging to the gypseous and salifonuis series.—(See that author’s 
Gcolc^cal View of the adjacent Parts of France and the Netherlands, in the 24th vol. 
of the Journal des Mines.' 

-f- Von Kaumer, in his deseriptioa of die carboniferous series of Lower Silesia, the 
county of Glatz, aiul part of JJohemia and Upjier laisatia, avt'ids the expressions roth- 
liegende, todtliegende, and rothctmltlicgcndc altogether ; designating the general series 
by the term “ the red sandstone (rother sandstein) formation.”—(See the Atmalt of 
Philotophjf, Oct. 1821, and Aug. 1822.) 
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of Dr. Bone in Scotland, from which it appears that the greater 
number of the Scotch collieries are situated in that portion of 
the tract which abounds in limestone.’’*' 

According to that author, the carboniferotis series, designated 
l)y him under the general term of Icrrain du gres rouge, or la 
i^randeJ'ormafJon dc gres rouge, ^ appears lo be arranged in the 
following order in the great coal tract oi’ Scotland : 

1 . Old red sandstone. Poudingues et gres rouges (in a restrict 

ive sense).:}; 

2. Coal formation. Gres houiller, divided into 

a. Lower portion. Assises infericures. 

/;. Ppper portion. Assises superienres. 

r. Uppermost portion. Assises les plus superienres. 

The o/d red sandstone, as the foundation of the whole, con¬ 
tains beds of trap and fels[>ar rocks (partly porphyritic and 
ainygdaloidal), witli wliicli it also alternates, and likewise some 
beds of limestone. 

The /oirer portion, of the coal formation is characterised by an 
inconsiderable quantity of coal, by variable, masses of anthracite, 
by beds of trap and felspar rocks (partly porphyritic and amygda- 
loirlal), by beds of limestone, and by sandstone that is some¬ 
times ot' reddi.s/f hue. 

In the upper portion of the coal formation, the trap beds seem 
gradually to disapptiar, and then follows only o. fine series of coal 
measures, associated with numerous alternating beds of limestone. 
It is in this portion of the coal tract that the greatest number of 
the Scotch collieries are situated. 

The upper n/ost portion of the coal formation is distinguished 
by the absence of bed.s ol‘ limestone, by its abundance of coal 
and of vegetable impressions, and by the appearance of shells 
resembling freshwater s[)eeies. This portion of the tract, which 
most nearly agi ees in its general relaticgiis with the great coal 
fields t)f England, is, however, of rare occurrence in Scotland, 
and appears to be contined to certain parts of Clackmannan¬ 
shire, and the environs of Valkirk and St. Andrew’s. Of the. 
Clackmannanshire coal fields, a very able account has been given 
by Mr. Bald in the Wernerian Memoirs. 

Dr. Boue dwells in partiiMilar ou the numerous beds of lime¬ 
stone that are distributed throughout the greater portion bf the 
Scotch collieries, and on the few localities in the coal Dact in 
which that mineral is found wanting.§ 

* I liave briefly referred to l)r. Boue’s account of the coal fields of Scotland in my 
Comparative View in t\\c Anuah of P/i'iIosopftr/, Oct. 1821, and again in Aug. 1822. 

.See £ssai fltologique siir I’Kcossc, p. 98—10^ ; also p. J6.% .‘162,371, &c. 

:J: See its dc.scription, p. 102—119 of the Kssai C«t?ologique surl’Ecosse. 

It was, I presume, from observing the intimate state of association prevailing among 
the difterent members of the carboniferous series in Scotland (the extreme fundamental 
l)art only being free from cttal, and the extreme highest part only being destitute of lime- 
stone), that Prof. Jameson was induced to follow the (German method by ranging the 
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It is important both to the landed proprietor and the miner to 
know, that valuable seams of coal do sometimes occur within 
the domain of the carboniferous limestone; and in Scotland, it 
is manifest that the limestone and coal are frequently found in 
alternation. Nor is the carboniferous limestone of the north¬ 
east of England wholly free from them, as shown in Mr. Winch’s 
valuable paper in the fourth volume of the Cjeological Transac¬ 
tions.* 

I have upon former occasions adduced these and other exam¬ 
ples to show, that though a general order may be every where 
perceived in the arrangement of the carbonii'erous series, yet 
that this order is subject to variation in detail in dilferent coun¬ 
tries, and even iu the same tract of country. Now, it being 
established that iu some countries tlie carboniferous limt'.stonc 
is productive of valuable seams of coal ; if it happen in another 
country, that the carboniferous limestone is almost or entirely 
wanting, and the old red sandstone and coal formation arc 
thus found in a state of juxta-position, why should it be thought 


whole under one great head, entitled the lirst Hoetz sandstone, or nUi ml ’sfnidxtonc for¬ 
mation.”* Applied in this manner, the expression is eciniviilcnt to that of the “ old or 
first floetz sandstone, or rothriodtUrt^endf formation,” of the tJernians, and to the “■ first 
fioetz series,” or carh(»nifcroiis series,” of i^nglish geologists. These collertive terms, 
like the “grande formation de gres rouge” of l>r. lioue, and “the red sandstone 
formation ” of Von Ilaumcr, arc hut vurions modes of expressing the same eoiu]>lex 
idea. The one, rightly undcrstootl, is as significant as the other. Hut the subdivisions 
adopted by English geologists, when ajjplicable, render the subject more distinct. 

* 1 subjoin the ftdlowing extracts from Dr. lh)ue’s Essai <«fologiqnc sur TEcosse, in 
which his general view of the coal formation of {Scotland is exhibited. 

P.168. ‘‘Ivcs (dn gros liouiller) sont earacterisi'es par line iptan- 

tite pen considerable dc houillc souvent seche, par des amas variables d’antbracite, par 
dcs couches trappeennes et feldspathiqiies, pjir dcs etdcaires compactes contenant ties 
corps marins, ct rpielquefois j>ar des gres vougeatres.” 

“ Dans les asxisfx xiiph'iciirrs, Ics couches trappeennes seiflblent disparoitre, et il n’y 
a plus qn'nuv. belle xer'ie drx ffrex houiUrrx associes avec dex caleuirex en partic compac¬ 
tes, enpartic rendue sublamellaires par des debris d’etres marins, eten panic niarneux, 
empatant dcs coquillagcs et des morccaux de vegetaux.” 

“ On observe cependant encore oA et lA, dcs depots charbonneux ou les caleaires pa- 
raissent manquer cntieremeiit ou presqu’ entierement, oii les impressions de fongArcs et 
de jilantes marecageuses monocotyledoncs .sunt extre.menient abondantes, et oiiily a des 
lits contenant dcs cotiuillages voisins de certaines bivalves fluviatiles; ct Ton cst amciio 
a soupijonner d’apn' s ces curacteres, et d’apris les analogies geognoitiijucs, qu’il serait 
possible que ccsderniercs parties fussent les jiortions les pins snperieurcs fXcceXtc grande 
deposition houillerc.” 

P. lyS. “ lies assises supericures du depot charbonneux forment presque seules pour 
le mineur le veritable terrain houiller exploitable ; neaninoins certaines parties, avons 
nous diV, meritent d’etre distinfpiees A cause dc leur manque de couches caleaires, leur 
abondance de houillc et d’inipressions vegetales ct leurs coquilles fossilcs fiuviatiles ; ces 
dernieres e.speccs de depots fort considerables eii Anglcterrc sont rares cn Ecos.se, et je nc 
puis jplaccr pamii eiix, que certaines parties dc Clackmannanshire et dcs environs de 
Falkirk ct de Ie".!. Andrews, sans vouloir aucuncment leur assignor une place cxactc.” 

P. 35t2. “ Dans la seric houillerc, nous avons surtout insiste sur la i/iinntife eovxidcr- 
ahle de couches decalcah c h cucrincs contenaient \ 9 .}>hq)art deshauiln rcs Eeossaisex. 

ct sur le petit nombre dc localites oii le.s caleaires venaient A maiiqucr presqu’ entiere¬ 
ment, et ou I’on apercevait quclques coquillagcs fiuviatiles.” 


• Sec Notes to Cuvier’s Essay on the Theory of the Earth, Third Edition, p. 237. 
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improbable that the old red sandstone itself should contain, inci¬ 
dentally single beds of coal ? Applying this observation, the 
single beds of coal adverted to by Freiesleben as lying in the 
rothliegende, in contradistinction to the continuous coal tract, 
will be found to imply nothing more tlTan the distinction now 
taken. 

It foliow.s from all that has been advanced, that to lay down 
rigid rules with respect to the details of any particular series, 
forming part of the structure of the earth, so that they should 
be always ap])llcable in the same manner in different countries, 
is to expect nature to appear in shackles, which she is not in 
the habit of w^caring. The [)revalence of a general order of 
succession is indisputable ; but no lc.ss so is the variable state in 
which correlative members of the same scries are associated 
logether; being (bund in one country distinct from, and in 
another more or less frequently interstratified, with each other. 
Of this truth, the member.s of the carboniferous series afford 
many illustrative examples ; while the limestone forms in general 
the griiat connecting link between the fundamental old red sand¬ 
stone free from coal, on the one hand, and the coal measures 
free fVoni limestone, on the other. 


W hen on the eve of transmitting the preceding pages to the 
j)re.ss, the Annals t)f J*hilosophi/ ihr March, 1823, arrived, contain¬ 
ing tlu^ continnuiion of Mr, Conybeare’.s interesting memoir. I 
perceive no reason to alter any thing that 1 have written, profess¬ 
ing, as 1 do, to have faithfully expounded the positions of 
Freiesleben ; positions quite in accordance with analogous rela¬ 
tions in Cleat Ibitain. It is for tho.se geologists who advocate 
doctrines in opposition to demonstrate their fallacy. Here, 
Jiowevcr, 1 cannot avoid complaining that, while the authority 
Freiesleben is repeatedly apjiealed to in the course of this 
controversy, his distinctions are not only frequently suffered 
to pass witliuut due attention, but his statements are tried by a 
language in a great measure foreign to his own. The work of 
Freiesleben should be judged not partially, but as a consistent 
whole, taken all together. 

With great respect for my adversary, as well as for *Prof, 
Buckland, I cannot surrender my opinion of the accuracy of a 
writer (without ample proof to tlie contrary), who, during a resi¬ 
dence of seven years in a country, made its geological relations 
an express object of his study ; comparing them also with those 
of analogous tracts in other parts of Germany, both by his own 
researches, and those of other naturalists. The opinion attri¬ 
buted by my opponent to Voii Humboldt (an illustrious name, 
and carrying weight with it on any subject), will not, I a'spre- 
heud, on due examination, be found at all discordant wiLi the 

New Seriesj vol. v. z 
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statemenis of Freiesleheii.* * * § Tliat of Dr. T^onc, expressing that 
^Nha.t IB exclusivetj^ called rothetodtliegende hy Mr. f/onybeare, 
is not the old red sandstone of Ein^lish geologists, will be readily 
acceded to, since the former constituti:s in fact (with the excep¬ 
tion of the weissliegende) the ui)per j)ait of the Ctirboniferous 
series of Freiesleben; but, let it be remembered, this is only 
one part of the question, and not inconsistent with the general 
view of that author.i' The account given by D’Aubuisson 
also, though insuflicient in several respects, is not incompatible 
with this view, by whom indeed the rolhetodtliegcnde is ex¬ 
pressly referred to the same J'ormaflon as the terrain houi/ler, 
composing the principal part of its mass.:|: Tlie language ol‘ 
Beudant likewise is of a similar import, who also expressly 
ascribes the rothliegende in tjuestion to the same series as the 
carboniferous, designating the latter by the gemaal term of the 
red sandstone forniationy and comparing it with that of Scotland 
as described by Prof. Jameson, Dr. Mac Culloch, and Dr. I3oiie.§ 
On this subject, Mr. Conybeare observi's, whether it (namely, 
the rothetodtliegcnde cxclusieehf so called by him) be more pro¬ 
perly referable to the upper part, of the carboniferous, or the 
lower part of the saliferous series, is a <listinct <piestion, on w hich 
much division of opinion exists, and w hich is -after all not very 
material. I have endeavoured to compromise the matter by 
treating it as an intermediate link between tluin.” I cannot 
subsenbe to this doctrine. Thcr(i can be no compromise upon 
a question of truth and error ; nor can it .vurely be deemed imma¬ 
terial to which scries the lothliegende in dispute belongs, if we 
place a just value on a correct knowledge, of the respective reda- 
tions of the two series. My surprise is, that any division of 

* A reference, however, to the (.'tnnparativ'c View t-aken by that distinj»uisbed natu¬ 
ralist of the Knglish and Continental Hoete formations, will at once show that it is dcli- 
dient in several important particulars.-—(.See L)’ALibiiis.son, Tr.-dtotlo Gi'-tJgnosie, vol. ii. 
p. 255.) 

See Dr. Doue in vol. iv. of the Wernerian Memoir.s. 

See Traite de Gec^rnosic, vol. ii. p. 252. “ Ijc prvs ro)igt\, qne nous appek-rons 

grt* houillery le terrain a huuillc en faisant partic, repose immediatement sur le terrain 
prixuitif ou intcrmaliare.” P. 2G.‘J. “ I^a grande formation de /ititilfkr se divise 
trSs convenablemcnt en deux parties ; Tiine comprend le tt rruin /loniffrr proprement 
dit ; e^l’autre le gres, appele, dans la Thuringe, grtx roiigr, avec scs couclies subor- 
dona^es: mais tout en distinguant ces deux parties, nous remarquerons qu’elles appar- 
tiennent d la memc formatiou ; et quoique le terrain liouillcr suit le plus souvent «?/ th s- 
noHty il lui arrive quelquefois d’etre rii(rrmrle et inemc A'Hrc .superpose art gn'.s rouge.” 
And p. 306. “ lie gres, masse principalc du terrain houillcr, preud stiui njtt unr grande 
extemdOHy en dbandonnanty aumoinsen majeure partie, la houillc avec I’argile shisteuse 
qui I’envfdop^ et il constitue des terrains d’une grande eteirduc. II a et(- principalemcnt 
observe en Thuringe, ou il est connu sous Ic nom de roihciodHicgcude. "W^erner le 
nomine gres rouge^ par suite de .sa couleur habituelle dans ce pays.” 

§ See e. g. the extract from that author’s Travels in Hungary, inserted in the Hth 
number of the £dinburgh Philosophical Journal, in particular, p. 269, and 273 ; and 
more generally, p. 267—273, which convey a clear account of the geological relations f*f 
the Saxon pitchstone, as well as of that of Italy (at Grantola on the Lago IMaggiore). 
In both cases, the pitchstone is associated with porphyry, red siuiilstonc, and conglome¬ 
rate, the whole of whicli are referred to the carboniferous series. 
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opinion should exist alter the detailed exposition of Frciesleben, 
which tended to reconcile all differences ; and that greater 
weight should not have been attached to the Judgment and 
descriptions of that author, the correctness of which upon other 
subjects has not hastily been called in question. But be tliis 
as it may, I am not aware that any German writer ever included 
any portion of the rothetodtliegende formation in the gypseous 
and saliferous series ; while many, on the contrary, did compre¬ 
hend the weissliegende in tlie carboniferous series. The former 
position, therefore, assumed by my antagonist, is in opposition 
to all German authority."’*' 

The propagation of error is sometimes as rapid as simple. A 

If there l>e any one series in {'coloj'y more distinct than another, as constituting in 
iiscJf a complete system, wliolly indepemient of preceding and subsequent scries, it i» 
the carboniferotts. It is true tliat in its lower line of boundary, where imposed upon 
transition tracts, we t>ftcn hear graduations spoken of, as taking place from the one 
series itUo the other. These, httwever, can be so considered only in a vAne.ralogiciU 
sense (particularly when the transition sandstone, one of the later members of that scries, 
and the first floetz or oltl rctl sandstone come in contact)': certainly not in a geolvgicut 
sense; for tliough, in the first place, the two series may in certain quarters be in a con¬ 
formable position, yet if the line of apposition be examined throughout its extent, a 
general uneonformahility in the arrangement of their rcs]jective strata will be found to 
prevail- the carboniferous series being merely adapted to the Jorm of the. surface of the 
transition (or ]>rimary, as it may happen); and, in the second place, the transition series 
is commonly distinguished by a etmsiderable variety of trilobites and other organic 
remains, while the first Hoeiz or ohi rctl sandstone is free from such remains i and the 
only trilol>ite that I am acquainted with (beside the Oniscites Derbiensis of Martin) as 
occurring in tfie carbonifenms limestone is a distinct species, and, I believe, also pecu¬ 
liar to that limestone.* 

The upper confines of tile earhoniferoos scries arc also equally well marked. In 
England, the calcareous or new conglomerate (the first member of the gypseous and sali¬ 
ferous series) is, 1 apjirchend, invariably found in an unconfnrmably overlying position; 
in some quarters partially overspreading the surface of the coal fields, and extending 
thence in like manner to the carboniferous limestone, and even to the old red sandstone. 
The wcMsliegcndu or new conghimerate in (Germany also, vdth its companion the cupri¬ 
ferous marl .shale, is reprc.sented by Ereieslehen as jiartially overspreading tlie carbonife- 
rou.s series, conforming to die figure of its surface, following its sinuosities, and surround¬ 
ing the detached jiortions t>f that series that up^iear in isolated hills; being also in certain 
tpiarters in contact with transition tracts. Hence arises a variableness in the range and 
(iip of the weissliegende, whicli arc sometimes conformalile, sometimes unconformablc 
to the disposition of tl)p subjacent members of the carboniferous series. That the weiss- 
leigende or new conglomerate is wholly distinct from tliat series is alsi* proved ; I. JBy 
its several affinities to the cupriferous marl shale ; and 2. IJy its being affected in com¬ 
mon with that shale, and with tlie lower alpine limestone in general, and die Kcchslein 
in particular, by various disturbances, which do not extend to die carboniferou.s saries 
beneath.—(See c. g. Freicslebcn, vol. iii. p. 51, et seq. and p. 239, et seq. ; also vol. iv. 
p. 21—31.) 

I may here remark, that in one respect there is a marked difference between the com¬ 
position of the calcareous or new conglomerate of England, and that of the weissliegende 
of ({ermany. In the former, rounded and angular fragments of limestone ate very com¬ 
mon, and frequendy predominant; while in the latter they are of rare occurrence. Both 
conglomerates thus bear a close relation to the carboniferous series on which they respect¬ 
ively repose, and from whose detritus they were principally derived ; the limestone 
frequently prevailing in the British carboniferous scries, and being, comparatively speak¬ 
ing, only incidental in the German. 

♦ It is the tubcrculated species depicted in pi/ 4, fig. 12, of Brongniart’s valuable 
ilistoire Katurclle des Trilobites, derived from the Dublin limestone. I found four 
specimens of the same trilobitc in the Mendip limestone. IMr. Miller has observed it 
likewise in the limestone of Cork and Bristol. It has been met with also incidentally in 
the cubonUexouD limestone ol'otitcr parts of Great Britain. 

z 2 
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judgment is pronounced by a name of celebrity ; it is adopted 
and repeated by other names, perhaps of equal repute ; and thus 
that which was originally a mistake, becomes a lule established 
by authority. But oh recurring to first principles, the error is 
discovered, and truth at length prevails. 

To conclude in the words of Lord Bacon, “ the harmony of a 
science, supporting each part the other, is, and ought to be, the 
true and brief confutation and suppression of all the smaller sorts 
of objections.” 


Article II. 

On the Crystalline Form o/' lee. liy James Smithson, Esq. FRS. 

(To the Editor of the Annals of Fhilusojihi/.) 

SIR, / March -1, 1823. 

I HAvn just seen a memoir in the Annales de ('himie et de 
Physique for Oct. 1<S'22, but published about a niontli ago, on the 
crystalline form of ice. 

Mr. Hericart de Thury.is said to have observed ice in hexago¬ 
nal and triangular prisms; and Dr. CMarke, of ('ambridge, in 
rhomboidcs of 120° and (H)^. 

M. Haiiy supposed the form to be octahedral, and so <li«l 
Rome de I’lsle ; and, if I mistake not much, there is in an 
ancient volume of the Journal de PJiysiquo by Ro/ier, an 
account of ice in acute octaheditils. 

Are these accounts and ojiinions accural ! 

Hail is always crystals of ice more or less n gular. Wlien they 
are sufliciently so to allow their form to be ascertained, ami 
which is generally the case, it is constantly, as far as I hav(' 
observed, that of two hexagonal j>yramids joined base to base, 
similar to that of the crystals of oxide of silicium «^r quartz, ami 
of sulphab^ of potassium. One of the /n/ramids is trunrateif, 
which leads to the idea that ice becomes electrified on a varia- 
tiefu of its temperature, like tourmaline, silicate of zinc, ike. 

<1 do not think that 1 have measured the inclination of the faces 
more than once. The two pyramids appeared to form by their 
junction an angle of about 80 degrees. 

Snoty presents in facit the same form as liail, but imperfect. 
Its flakes are skeletons of the crystals, having the greatest ana¬ 
logy to certain crystals of alum, white suljdmret of iroii, See. 
whose faces are wanting, and which consist of'edges only. 

In spring and autumn ; that is, between the season of snow 
and that of hail, the hail which falls partakes of the nature of 
both, is partly the one and the other ; its crystals, though regu¬ 
lar, are opacpie, of little solidity, and consist, like snow, of an 
imperfect union of grains, or smaller crystals. 
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Article III. 

Account of some Specimens of Hocks, See. from Van JJieman’s 

I,and, attdJ'rom New South Waies. F^y N. .1. Winch, Esq. 

lion. MGS. 

(To the Editor of the Annah of' Hhilosophi/.) 

SIR, Ni-;vcnsne~vp(»i-Ty>u’, JMarvh 27, 182.'?. 

Thk Idterary and Pliilosophical Society of this place has 
lately been presented with a considerable number of minerals by 
the llev. T, II. Scott, of Whitfield, collected by himself in Van 
Dieman’s Land and JVew South Wales, durinii; his travels in 
those distant reoions. And notwithstanding duplicate speci¬ 
mens, and probably many which were not duplicates, had been 
given to the l^niversities of Cambridge and Oxford, and the 
Geological vSociely of London, still we possess a suiTicient num¬ 
ber to throw"^ considerable light on the structure of Australia. 
By many theorists it has been conjectured that these lands are 
of more recent formation than tliose of the other parts of the 
globe, but with Imw little justici; such an opinion has been 
adopted, the following' brief description of some of the best 
defined species of our collection will evince. 

From TV/// Dieman’s La/uJ. 

1. A hard slaty sandstone of a pale-brown colour with 
impressions of tluslra*, rest nibling those of llumbledon Hill, 
near Sunderland. Pectenites, ami some other s})ecies of bivalve 
shell, in size and shape like a liazel nut. From a hill near 
Hobart’s Town, 800 feet above the level of the sea. 

2. A v(uy line grained white sandstone. Near HobarPs 
Town. If in suiTicient quantity, this must be a valuable material 
i‘or the purposes of building. 

3. Coal, of the same .species as the Newcastle coal. From 
Adventure Hay, eight miles distant from Hobart’s Town. 

•I. Black bitqniiuous shale, with spangles of silvery mica, and 
slight impressions of the leaves of some phamogaraous plant. 
Above and below the coal at Hobart’s Towm. 

5. Limestone, of a brownish-grey colour, compact texture, and 
splintery fracture, with veins of white quartz. Eight lAiles 
north-west of Hobart’s Town. Not unlike some of the beds in 
our cncrinal limestone formation. 

fi. A bluish grey trap rock, resembling the blue millstone 
rock of Andernach on the Rhine. Its structure is cellular, the 
cells containing minute globul/is of black obsidian, occasionally 
coated by a thin pellicle of iron ochre, owing to decomposition. 
The rocky part is easily reduced to a black slag, by the action, 
of the blowpipe, and with the addition of borax, melts into a 
pale green glass filled with air bubbles. The obsidian is reduced 
with difficulty into a brilliant black glass. Masses of this rock 
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are found on stony plains, and it is used as mill stones in the 
colony. 

From Neny South Wales, 

1. Coal, resembling that of the north of England. 

2. Coal shale, of an ash-grey colour, with impressions of the 
leaves of some phaiiiogamous plant, probably an eucalyptus. 
These leaves are lanceolate, from four to six inches in length, 
by one or one and a half inch in breadtii, and have left black 
impressions on the stone. 

3. Wood, mineralized by silex ; the interior of a dark-brown 
colour, and compact texture, the exterior, formed on the sap 
wood, pale-brown, and containing longitudinal pores. 

4. Old red sandstone, of a dark reddish-brown colour, and 
made up of small grains of sand, and silvery mica, and envelop¬ 
ing rounded pebbles of white quartz. Pitt’s Amphitheatre. 

6. Greywacke, consisting of greenish-grey clayslate, inclosing 
small fragments of chesnut-brown flinty slate, and specks of cal¬ 
careous spar. From the hills b«;yoxid Bathurst. 

6. Chlorite slate, of a greenish-grey colour and silky lustre. 
From the same hills. 

7. Gneiss, composed of whib? felspar, black mica, and glassy 
quartz. From Cox’s river. 

8. Granite, consisting of fine grained white felspar, glassy 
quartz, and silvery mica. iNear Cox’s river. 

9. Large grained graniti:, chiefly composed of tlesli-red felspar, 
with glassy quartz and silvery mica. From J.awson’s Peak, 
beyond the Blue Mountains. 

10. Epidote, of a pale-green colour, and granular texture. 

11. Felspar porphyry, of a jallovvish and greenish-white, with 
ciystals of the same colour, mixed with opalescent quartz. 
Fragment of a rounded mass. 

12. Rock crystal, kix-sided prismatic crystals, of a smoke- 
grey colour, terminated by six-sided pyramids. 

13. Clay ironstone, of a reddish-brown colour, in nodules. 

14. Bog iron ore, of the same colour. 

15. Bole, of a bright-red colour. #» 

16. Iron pyrites. 

Fiiom the examination of these minerals (provided the series 
be complete), the conclusions to be drawn are, that, with the 
exception of the diluvium, no formation more recent than our 
magnesian limestone, has been found in Van Dienian’s land, or 
our coal formation in New South Wales. That the mountain 
limestone*, old red sandstone, greyvvacke, porphyry, clayslate, 
chlorite slate, gneiss, and granite, follow each other in the same 
order of succession, as is the case in other parts of the world; 
that no pumice or recent lava have been detected; and that the 
most remarkable phenomenon is the existence of impressions of 
leaves of phajnogamous plants in the shales. 


N. J. Winch. 
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Article IV. 

On Rvanmnrs Experiments on the Congelation of the Metals. 

I5y Mr. .S. B. Longnyrc. 

(3A) tlu*. liditor of Uie Annals of Phi/osophi/.') 

Aprils., 1823. 

'I'm: oxjun iincnfs of Reaumur uu cast-iron, bismuth, and anti¬ 
mony, lead to tlie conclusions, that these metals expand during 
eong(!aIation, a?Kl art; lighter when stjlid than when fluid. But 
as such conclusions are at variance with the general law, that 
heat expands all bodies whose natural state is solidity, it becomes 
important to show, that R(;aunLmr’s experiments do not militate 
against <his law. 

Reaumur Jbnnd that the metals just mentioned, when fluid, 
siip])orled botlic's specilically heavi(,‘r than themselves in the solid 
.'■tate ; so that they should have contracted in melting, and 
w<ad<l expand again iji cooling. 

A lloaring body is lighter than the fluid that supports it, pro- 
ritled sneh fnid he quiescent. None, however, of the melted 
metals, if exposed to the air, have the ref[uisite degree of still¬ 
ness, to form the Ihiid medium for obtaining accurate specific 
w('ights ; but least of all, have cast-iron, bismuth, and antimony; 
metals iliat cool (paickly, and that are. in violent agitation, when 
passing down to the point of congealation. luuid iron, for 
instance, has tm its surface, bright glowing waves, rapidly 
repeatefl in variable sitnati<ms ; the hottest particles from below 
rise to the surface in th(;se waves .shed laterally to cool, and 
while they sink, others ascend, and give out part of their heat: 
this motion is r(;}>oated fill tlu; iron begins to consolidate. The 
other )uetals before-mentioned are nearly as much disturbed in 
cooling as fluid iron ; hence in this state they are all too much 
agitated to dou;rmine with accuracy the <lifference of density 
between their solid and fluid states. So it follows that Reau¬ 
mur’s experiments d('[)ending on the aptitude of those melted 
metals for this purpose, are inconclusive, and cannot be consi¬ 
dered as proving any thing against the general law, that all 
bodies, w'hose natural skite is solidity, are heaviest inthi»state, 
ami expand on receiving heat. , 

'Phe force of the ascending particles in the melted metals 
Ijefore-mentioned, will account for the extra specific weight of 
the bodies that they support. But the amount of the ascentional 
force is not determinable ; and whether these metals contract or 
expand in cooling is not yet shown by experiment. Such an 
experiment indeed is not easily performed; but to reconcile 
demonstratively the congealation of these metals with the law 
regulating that of all the others, is a desirable and important 
undertaking. 
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CvL Beatifot/*s Astronotnical Observations. 


Article V. 

Asfroaofnicat Observations, 18:23. 

By Col. Beaufoy, J‘'RS. 

liushcif Heath, near Statnnorc. 

Latitude 51° 37' 4i*3" North, longitude West in time 1' 20’9:}". 


Mar. 30. Emersion of ^Scorpio from tlie < irvt»Meuu Time at Bushev, 

moon. .. C 

April 12. Emersion of Jvipitcr’s first ' 8 53 55 5Ican Time at Bushey. 

satellite.. I*’ 5lean Time at Creenwu! 


Article VI. 

On the (Jiliniate Anah/sis of Veirefable. and Animal Substances. 

By Andrew lire, MB. FRS.^' 

The following is an account of Dr. Ure’s process anti 
apparatus for the ultimate'analysis of vegetable and animal 
compounds, as described in this pa[)er. The French chemists 
who have operated most with peroxide of.ct)])))cr in tht^ analysis 
of organic substances, being aware of its quick absorption of 
humidity from the atmosphere, direct it to be used immediately 
after ignition, and to be triturated with the organic matter in a 
hot mortar of agate or of glass. “ Yet this precaution,” Dr. Ure 
observes, “ will not entirely prevent the fallacy arising from the 
hvgrometric action; foe I find that peroxide thus treated does 
absorb, during the long trituration essential to the process, a 
certain quantity of moisture, which, if not taken into account, 
will produce serious errors in the analytical results. It is better, 
therefore, to leave the powdered peroxide intended for research, 
exposed for such time to the air, as to bring it to hygromctric 
repose, then to put it up in a phial, and by igniting 100 grains 
of it “in a proper glass tube, sealed at one end, and loosely 
closed with a glass plug at the other, to determine the propor¬ 
tion of moisture which it contains. This, then, indicates the 
constant quantity to be deducted from the loss of weight which 
the peroxide suffers in the course of the cxjierimcnt, 'ihe mortar 
should be perfectly dry, but not warm.” 

** Experimenters have been at great pains to bring the various 
organic objects of research to a state of thorough desiccation 
before mixing them with the peroxide of copper i but this prac- 
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tice introduces a similar fallacy to that above described. 

The plan n hich I adopt for the purpose of desiccation seems to 
answer very well. Having put tln^ pulverulent animal or vege¬ 
table matter into sliort phials, furnished \\ith ground glass stop¬ 
pers, I plviet; the open phials in a large quantity of sand heated 
to 212*^ F. in a'porcelain capsule, and set this over a surface 
of sulphuric acid in an exhausted receiver. After an hour or 
more, the receiver is removed, and the phials instantly stopped, 
'fhe loss of wmight shows the total moisture which each of them 
has parted Avith ; Avhile the subseqium! incrcas(j of their weight, 
after leaving them unst(q)ped for some time in the open air, indi¬ 
cates the amount of the hygrouKitrie, absovjition. 4'his is conse- 
<[uen(.1y the; ouanlity to l>e deducted in calculating experimental 
lesixlts.” 

“ Many chemists, particularly in this country, have emjdoyed 
tlto heat of a spirit-lamp, instead of that produced by the com¬ 
bustion of charcoal, for igniting the lulu? in which the mixed 
materials are ])Iaced. 1 have compared very carefully both 
metho<ls of heating, and fiml tliat for many bodies, such as coal, 
and resin, which a.bound in carbon, the ilame of the lamp is 
insufficient; wliilc its application being confined at once to a 
small portion of the tube, that uniform ignition of' the whole, 
desirable towards the close of the <.xperiment, cannot be 
o])tained.'^' I was hence led to e.ontrive a ju’cnliar form of fur- 
naee, in which, with a hairdful of eharc(-a1, re.dvtccd to bits about 
the size of small filberts, an e.xpcrnncnt iuay be tminpleted with¬ 
out anxiety »»r trouble, in the s[)ace of half an liour. Since I 
have operated with this instrument, tin' results oii the same body 
have been much more <*onsisteiit tliau those previously obtained 
with the lamj) ; aiul it is so convcmienit thii; I have sometimes 
linished eight experiments in a <lay." 

Dr. lire next gives a juiiticular account ^uf the whole appara¬ 
tus he employs, illustratefl with an engraving. “ I'ig. 1 is an 



horizontal section of the furnace, in whicli we perceive a semi- 
cylind(;r of thill sheet iron, about eight inches long, and three 

* Somn reniarts, byDr. rroMi, on (he relative accuracy of analyses perfornie«l by 
moans of the charcoal and of the lamp apparatus, will he found in the Annals for Dec. 
last, p. — Edit. 
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and a half wide, perforated with holes, and resting* on the edge 
of a hollow prism of tin-plate, represented more distinctly m 
fig. 2, where n shows a slit, through 
wnich the sealed end of the glass tubt‘ 

may be made to pr(^ect, on occasion. . . 

Fig. 1, / is a handle attached to the se- j _| 

micylinder,by which it may be slid back- \ j : ; 

wards or forwards, and removed at the \ • ; / 

end of the process, a is a sheath of \ j i / — 

platinum foil, which serves, by aid of a '-..y..-* ' 

wire laid across, to siip})ort the middle 
of the tube, Avhen it is softened by 
ignition. At g the plates whi(‘h close 
the ends of the semi-cylinder and tin¬ 
plate jn’ism, rise u[) a few inches to screen tlu? pneumatic appa¬ 
ratus from the heat.” 


A third occasional screen of tin-plate is hung on for the same 
purpose. “ All these are furnished with slits for the passage of 
the glass tube. This is made of ci’own glass, and is generally 
about nine or ten inches long, and tlnee-tenl lis of internal dia¬ 
meter. It is connected with the mercurial cistern by a narrow 
tube and caoutchouc collar. This tulie has a syjihon form, and 
rises about an inch within the grailiiatcd receiver. By this 
arrangement, should the collar bt; not absolulely air-tight, the 
pressure of the <Jolumn ofmercm*y causes the atmosplieric air to 
enter at the crevice, and bubbles of it will be seen rising up 
without the application of heal. At the end of the operation, 
the point of the tube is always loft above the surfico of the mer¬ 
cury, the quantity of organic matter employed being such as to 
produce from six to seven cubic inches of gaseous prodiud, the 
volume of the graduated receiver being seven <aibic inches.” 

“ As the tubes with which I operate liave all the same capa¬ 
city, vi/. half a cubie inch; and as the bulk of materials is tin*, 
same in all the experiments, one experiment on the analysis of 
sugar or resin, gives the velumo of atmospheric air due to the 
aj>paratus, v/hich volume is a comstant quantity in the sanu; 
circumstances of ignition. And since the whole apparatus is 
always allowed to cool to the atmospheric temperature, the 
volume of residual gas in the tubes comes to be exactly known, 
being equal, very nearly, to the primitive volume of atmospheric 
air Ifeft after the absorption of the carbonic acid in the sugar or 
resin experiment.* Thus this (juantity, hitherto ill appreciated 
or neglected in many experiments, 1 hough it is of very great 
consequence, may be accurately found. At /.', tig. 1, a little tin¬ 
plate screen i.s shown. It is perforated for the passage of the 


• If rt be the capacity of the graduated receiver, and h the spare capacity of tlic tubes, 

ft 

then the abore volume is 
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tube, and may be slid along, and left at any part of the semi- 
cylindric cage, so as to preserve from the influence of the heat 
•any requisite portion of the sealed end of the tube.” 

For the analysis of volatile liq^uids, Dr. Ure employs a little 
bulb, which, after it has been hllcd and exactly weighed, ** is 
immediately olid down to the bottom of the tube, and covered 
with 150 or 200 grains of peroxide of copper. The bulb has a 
■npacity equal to three grain measures of water, and its capillary 
point is sometimes closed with an inappreciably small quantity 
of bees' wax, to prevent the exhalation of the liquid, till the per¬ 
oxide be ignitiid.” 

The furnace is provided with a cover, with an oblong orifice 
at its top, which serves for a chimney, “ and may be applied or 
removed by means of its handle, according as wc wish to increase 
or diminish the heat, c c c c are tin cases inclosing corks, 
tlirough which the iron wires are passed, that support the whole 
1‘urnace at any convenient height and angle of inclination.” 

Tlie tightness of the apparatus at the end of the process is 
proved by the rising of the mercury in the graduated receiver, 
Ijy about one-tenth of -an inch, as the tube becomes refri¬ 
gerated.” 

My mode of operating with the peroxide of copper,” conti¬ 
nues Dr, lire, is the following : 

“ I triturate very cartd'ully in a dry glass mortar from one to 
two ami a half grains of the matt(;r to be analyzed, with from 
100 to 140 grains of the oxide. 1 then transfer it by means of a 
platinum-foil tray and small glass funnel, into the glass tube, 
clearing out the mortar with a metallic brush. Over that mix¬ 
ture, l put 20 or 30 grains of the peroxide itself, and next, 50 or 
()0 grains of clean copper filings. The remaining part of the 
tube is loosely closed with 10 or 12 grains of amianthus, by 
whose cajiillary attraction the moisture evolved in the experi¬ 
ment is rapidly withdrawn from the hot pilrt of the tube, and the 
risk of its fracture thus completely obviated. The amianthus 
serves moreover as a plug, to prevent the projection of any 
minute particles of filings, or of oxide, when the filings are not 
present. The*tube is now weighed in a. very delicate balance, 
and its weight is written down. A little cork, channelled at its 
side, is next put into the tube, to prevent the chance of mefcury 
being forced backwards into it, by any accidental cooling or 
condensation. The collar of caoutchouc is finally tied on, and 
the t»ibe is placed, as is shown in fig. I, but without the plate /r, 
which is employed merely in the case of analysing volatile 
liquids. A few fragments of ignited charcoal are nbw placed 
under the tube at the end of the furnace next to the cistern, and 
the remaining space in the semi-cylinder is filled up with bits of 
cold charcoal. The top may then be jmt in its place, when 
the operation will proceed spontaneously, the progressive advance 
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of the ignition from one end to the otiicr being proportioned to 
the expansion of glass, so that the tul)e very seldom cracks iu 
the ])vocess. Indeed I liave often nsed the same tube for a 
dozen experiments, in the course of which it became converted 
into vilrilc, Cr Reaunfur’s porcelain.” 

Since the evolved gas is satui’ated with moisture. Dr. Ure 
reduces it to the volume of dry gas, by help of a table, which he 
gives, computed by the well-knowm formula from his table of the 
elastic force of steam, jiublished in the Phil. Trans, for 1818. 

In certain cases, where the quantity of hydrogen is small, or 
where, as in the exmnple of indigo, its preseiu;o lias been denied. 
Dr. U re employs pulverulent calomel instead of peroxide of cop¬ 
per- “ The organic compound being intimately mixed with that 
powder, and gently heated, tlie muriatic acid gas obtained de¬ 
monstrates the presence, though half of its volume will not give 
the total quantity of hydrogen; for a projiortion oCthis olcmentaiy 
body continues associated witli oxygen in tln^ state of w'ater.” 

Dr. Pre next gives, in detail, one examjile of the mode of 
computing the relation of the conslituciits from the experimenlal 
results, and then states the other aiialvses in a laljular form. 

u J .4 oraiii of sulphuric ether, specific gravity ()•/(), being slowly 
passed in vapour from the glass bulb tlirough 200 grains of 
Ignited peroxide of copper, yielded (>'8 cubic inches of carbonic, 
acid gas at ()()° Fahr. wdiicii arc equivalent to 6’.’)7128 of dry gas 
at 60”. This number being multi[)lied by 0‘]27 = the carbon 
in one cubic inch of tlie gas, the product ()'83 1.52o6, is the 
carbon in PI grain of ether; and 0-8345256 x a = 2-2254 
= the oxygen equivalent to the carbonic ac.id. 4’ha tubij 
was found to have lost 4*78 grains in weight, 0-1 of which 
was due to the hygrometric. moisture in the oxide, and 1*4 to the 
etiier. The remainder, 3-28, is the quantity of oxygiai abstracted 
from tlie oxide by the*coinbustible elements of the ether. Rut 
of these 3*28 grains, 2*2254 wuuitto the formation of the carbonii-, 
*acid, leaving 1*0546 of oxygen, equivalent to 0*1318 of hydro¬ 
gen. Hence, 1*4 ether, by this experimenl , which is taken as 
the most satisfactory of a great number, seem to^consist of 

Carbon. 0*8345 

* Hydrogen. 0 * 1318 

Water.()*4;337 


1*4000 

And in 1 grain w’e shall have 


Carbon . ., 

... 0*5960 

.... 3 atoms 2*25 

_60-00 

Hydrogen. 

.. 0*1330 

.... 4 atoms 0*50 

_13*33 

Oxygen. ,. 

.. 0*2710 

.... 1 atom 1*00 

.... 26-66 


1*0000 

3*75 

100*00 
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Oi 


3 


volumes olefiaut gas = 3 x O’9722 = 2’9Ki6 
volumes of water. 2 x 0’025 = 1’25 


4* 1(300 

wliicli suifering a condeusatiou equal to ilie whole vapour of 
water, will give an ethereous vapour, whoso specific gravity 
i-< 2’0. 

“The pro]>oiiioii of the coustitueuts of sulphuric ether, deduced 
hv M. Gay Lnssuc from the experiments of iVl. Th.<le Saussure, 
are 2 volumes ole fiant gas -f- 1 volume va]>our of water, which 
volumes are condensed into 1 of vapour of ether, having a spe¬ 
cific gravity = 2*.)8, 34ie ether which 1 used had been first 
distilled oft" dry carbonate of potash, and then digested on dry 
muriate of lime, from which it was simj)ly decanted, according 
to tin; injunction of“ M. do Saussure. AVhether my ether con¬ 
tained more aqueous matter than llr.tt eni[)loyed by the Genevese 
j)hiloso])lier, or whether the difference of result is to be ascribed 
to the difh'renco in the mode of analysis, must be <lecided by 
futures resLarches.” 

“ By analogous modes of reduction, the 1‘ollowiiig results were. 
deduce<l from my e\p<'riments. f ought liere to state, that in 
snanv cases the niateri ds, after l)eing ignited in tlnj tube, and 
then i'ooled, weii* again triturated in tlie mortar, and subjected 
to a second ignifion. Thus, none of the earhon could escape 
t'oiivcrsion init) i aibouie acid. i was sehlt.)m content with one 
r;\pv'rimenl. o'l a Ijody ; frequently six or eight were made.” 


'i'.vjti.i: OF Ojk.axkj AxvfYSKs. 


Sitbstiinco, C'art>uii.llIytlro<;vn,iOxy}.'('n, Azote. | Water. ‘ Excess. 


1 SuKar. 4:C.’iS ! 

e Siiifur lit diubeies.j ' 

.‘iStareli. tfS-.o.’J 

'1 (jiiiiii arabic .‘ii’l.'J i 

.V, Resin. 

»! ('opal. 79-87 

7;Sltell lac. 0-1-(>7 

S;llfsin ol‘ guaiae. (i7-SS 

9 Amber. 70-tiH 

It) Yellow wax. . . . HU-(i9 

11 (Caoutchouc .... t)()-eO 

ly .Splciit coal. 70'9() 

J .S Cannel coal. 7 o oo 

14 Iiuligo. 

13 Camphor. 77-J8 

1 b Naphthaline. 91 • ()(> 

17 Spermaceti oil. 7.8*91 

18 Common oil of turpentine Sy-.3I 

19 I’urilied oil of turpentine. 84 09 

yO Naphtha. 8.4-04 

Asiatic castor oil 74-()() 

yy Alcohol, spec. grav. 0-81-i. 47-83 

Ether, spec. grm*. ('-70... .39-60 


G-'iO 

! . 30 :;i .4 

I 

. 36-62 1 

(Xvj'gen 

.3 .37 

. 34-91 


. 31 - 1.4 

j 10 -. 4.3 

6 - 1,4 

1 . 3 . 3-.42 


. 3 . 3-16 i 

1 6 - 0.4 

(>•08 

33-7 9 

.4 1 

34-72 ; 

7-13 

Hydrogen 

lt>- 9 () 

1 . 4-30 


15-20 

1 1*20 

900 

11 - 11 ) 


120,3 

7-06 


27-11 


. 40-31 

1 4-82 

7 - 0.3 

23-07 


28-00 

* 3 - 9.4 

11 -62 

17-77 


20-00 i 

i 9-40 

1 1 -.47 

7-91 


8-94 ! 

! * 10-39 

9 - 1 ! 

0 - 8 S 

, 

0 99 

: 9-00 

1-80 

21-80 

\ 

27-90 * 

1 1-20 

8 - 9.4 

21 - 0.3 

2 08 j 

2 , 4-68 

1-.40 

4-.48 

1 1-25 

10 00 

UM )0 

2-32 

11-14 

7-07 

11-48 

0-7 Or 


12-91 
0*7 9 ? 

9 71 

l <)-97 

10-12 


11-34 

9-71 

9-62 

7-87 


8-83 

8-64 

11-03 

. 4-06 


4-00 

1 l-Ol 

12 -. 4 I 

. 1-03 


5-23 

11 - 7.4 

n )-29 

13-71 


17 67 

8-33 

12-24 

.49 91 


44-09 

7-25 

13-04 

27-01 


. 40-05 

9-09 
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Substance. 

Carbon, 

[ Hydrogen. jOxygcn. 

A/otc. ! Water.] 

1 excess. 

24| Bleached silk. 

.,,1 50-69 

3-94 

34*04 

11-33' 35-43 

Oxygen 

2-35 

85 Cotton. 

.,,, 42'il 

.5-06 

52-83 

45-56 

12*33 

26 Flax, by Ijee’s process. 

..,1 42-81 

5-05 

31-07 

49-05 

7*07 

27 Common flax. 

40*74 

6-57 

32-79 

0-09 50-16 

8*02 

28 Wool. 

53-07 

2-80 

31-02 

12-03 23*07 

8*03 

Hydrogen 

14-01 

29 Cochineal... 

50-75 

.5-81 

36-.53 

6-91 ' 39 on 

SO>Cantharides. 

48*64 

5-99 

36-29 

908 1 40*83 

14-53 

31 Urea. 

18-.57 

5-93 

43-68 

31*S2 49-14 

0-47 

32|Benzoic acid . 

66-71 

4*94 

28-32 

31-86 

1-04 

Oxygen 

.33 Citric acid ... 

.3.3-00 

4*63 

62*37 

41*67 

25-33 

34 Tartaric ivcid . 

31-42 

2*76 

65-82 

24-84 

43.74 

35 Oxalic acid. 

19*13 

4-76 

76-20 

42-87 

38-09 

S6 Ferroprussic acid. 

....i .36*82 

i 27 *89 of 

iron. 

35-29 



“ liemai ks on the preceding Analyses,^' 

“ The sugar which I employed,” says Dr. Ure, “ had been 
purified by Mr. Howard's steam process, and was so wtdl stove- 
dried, that it lost no appreeiable portion ol' its weight, when 
enclosed along with sulphuric acid in vanto, 'I’he diabetic sugar 
has a manifest excess of oxygen, which, 1 believe, to be the case 
with all weak sugars, us they are called by the sugar refiners. 1 
consider this excess of oxygen as the chief cause which cf)im- 
teracts crystallization, and, therefore, the great obstacle to tlui 
manufacturer. The smallest proportion of carbon, w hich T have 
ever found in any cane sugar, W'as upwards of 41 per cent. The 
experiments on starch and gum weire among the earliest which I 
made, and thti results differ so much from those given by other 
<!Xpcriinoiitcrs, that I shall repeat the analyses at the earliest 
opportunity. The constituents of the abov«! three bodies, refer¬ 
red to the prime c<{uivalent scale, will be approximately as 
follows : * ^ 

Sugar. t>tarch. (Juni. 


Carbon.5 atoms .... 5 atoms .... 4 atoms 

Oxygen... 4 

Hydrogen . 4 4 


“ Starch is liable to a similar deterioration with sugar; that 
is, some species of it make a much firmer coagulum with hot 
water than others ; a difference probably due to the proportion 
of oxygen. The starch here employed was Hiat of commerce, 
and was not chemically desiccate<l : hence, the redundancy of 
water beyond the equivalent proportion. A little hygrometric 
moisture was present also in the gum, as it was not artificially 

• The following are the equivalent numbers employed by Dr. Ure in this paper 
Oxygen? I’Oj hydrogen, 0'i?5} carbon, 0*75; iwote, 1-76. 
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(IriocL A note of interrogation is placed after azote. That 
(Icmbi will I trust be solved, when 1 complete my analyses of 
orains, roots, and leaves, with the view' of tracing the origin of 

a 7 .()ti‘ in the bodies of graminivorous animals.VV^itli regard 

to resin, 1 believe the cpiantity of its carbon to be somewhat 
underrated in the table. Thougli three experiments Avere made 
on it, r now perceive that J had omitted to retriturate and 
reignitc ; and the carbon of resin is very ditficult of oxygenation. 
Its true composition is probably, carbon, 8 atoms ; hydrogen, 8; 
oxygen, 1. A still more symmetric arrangement would be 
derived from carlxjii, 8 atoms ; hydnygen, 9; oxygen, 1. This 
|H'oportion corresponds to 8 atoms of olefiant gas and 1 atom of 
water ; and 1 think it is very ])Osslbly tin; true (vonstitution of 
resin. Uad the loss of weight sufici’ed by the C(intents of the 
tube, during their ignition, be<'n a few hundredth parts of a 
grain more, the expelimental result would have coincided with 
iJiis theoretical view. Copal a])proaches to carbon, 10 atoms; 
hydrogen, 7 ; oxygen, 1. T.ac may be nearly representecl by 
<airbon, (> atoms ; hydrogt'ii, 1 ; r)xygcn, 2 ; or 2 atoms of ole¬ 
fiant gas -t- 1 atom carbonic oxide.llesin of guaiac gives 

carbon, 7 atoms ; hydrogen, 4 ; oxygxm, 2.” 

“ Although the experiments on amber were <rondu(ited car<!- 
lidly with r(;trituration ;nul reiguition, no good atomic configura¬ 
tion nf it has occurred to me. It approaches to 10 carbon 4- 
If) liydrogen -f- 2 oxygen.” 

“ Wax is appanuitly com})Osed of carbon, 13 atoms ; bydro- 
'.o ii, 11: oxygen, 1 ; or, in other words, of 1 ] atoms olefiant gas 
-h 1 atom carbonic oxide + I atom carbon. Had the «xx])eri- 
ment given a verv little more hydrogen, we should have had 
wax as consisting of 12 atom.', olefiant gas •+• I atom carbonic 
oxide. This is possibly the true constitution,” 

Caoutchouc seems to consist of carbon, c> atoms; hydrogen, 2; 
m it is a scs(jni-carbnreited hydrogen. The oxygtm deduced 
from experiment is in such small ([uanfity, as to leave a doubt 
whether it l)e essenfial to Ibis body, or imbibed in minute 
<[uantity from the air during its consolidation,” 

Splent or slate coal, specific gravity l-2()6, abstracting its 
incombustibh; ashes, approaches in constitution, to earbpn, 
7 atoms ; hydrogen, 3; oxygen, 2. Cannel coal from Woodhall, 
near Glasgow, specific gravity 1'228, resembles a compound of 
t:arbon, 9 atoms; hydrogen, 3; oxygen, 2. In both of these 
bodies, there is an excess of carbon beyond the 3 atoms of ole¬ 
fiant gas and 2 of carbonic oxide, 'fhe former coal has' 2 extra 
atoms of carbon, and the latter, 4 atoms. Hence this coal is 
found at the Glasgow gas works to yield a very rich burning 
gas.” 

“ The elements of indigo may be grouped aslollows: carbon, 
lb atoms; liydrogen, G; oxygen,* 2; azote, 1 ; or, in other 
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terms, we sliall have 1 atom cyatiogeii, 6 atoms oleliaiit gas, 
2 atoms carbonic ositle, and (i atoms of carbon in excess.” 

“ I liad intended to pursue, at considerable detail, my researches 
on this curious azotized product of vegetation, but the subject 
having been lately taken up, and ingeniously prosecuted by my 
pupil and friend, Mr. AValter Crum, 1 was induced to leave it in 
his hands. He announced to me the presence of hydrogen in 
indigo, before 1 had analyzed this substance myself; and drew 
ray attention particularly to the fallacy occasioned by the hygro- 
nietric water of the peroxide of co[)per. It is likely that some 
slight modilication may require to be made in my tabular propor¬ 
tion of the constituents, for I did not resume the subject of 
indigo, alter 1 had become most I'amiliar with the manipu¬ 
lations.” 

“Camphor is very nearly represented by carbon, 10 atoms; 
hydrogen, 9 ; oxygen, 1 ; or 9 atoms olefiant gas 4- 1 atom car¬ 
bonic oxide. Napthaliiie is, in my opinion, a solid bicarburet of 
hydrogen, consisting of carbon, 2 atoms; hydrogen, 1.” 

“ It is very difficult, csven by the best regulated ignition, to 
resolve the whole caibon of this very volatile body into carbonic 
acid ; hence, tfie carbon may come to be underrated in the 
result.” Naphthaline is obtained during the rectification of the 
petroleum of the coal gas works. It is found encrusting the pipes 
in the form of a greyisli cryslallino mass ; and when purified by 
u secoiid subliinatioiv at the temptaatme of about 220°, it forms 
beautiful thin j)!at:'.-!, Wiiite and glisleuing.. It has a powerful 
petroleum odour. W ith brine of the speeific gravity l'(M8, these 
plates, when once thoroughly wetted (wliich is diflicuU. to effect), 
remain in e(piilibriuin; that is, float in’ any part of the liquicL 
'fhat number, therefore, represents the specific gravity of naph¬ 
thaline. It is insoluble in water, hut very soluhlc iu ether, ami 
moderately so In alcohol. With ioiline, it fuscis at a gentle heat 
into a brown li({nid, f'orming as it cools a solid roseudjling [diim- 
hago, which dissolves readily in alcohol, and is thrown down by 
water. Naphthaline is soluble in oils. In water heated to 168'^ 
I'ahr. it J'uses, and remains like oil at the bottom of the licpiid ; 
bat when stirred, it rises, and spreads on the top in little oily 
patches. At 18U° it rises spontaneously from the bottom in oily 
globules, vvhiv’h, as the temperature is raised, dissipate in the air, 
undergoing motions similar to those of camphor floating on 
w'ater. 

“ Spermaceti oil is constituted apparently of carbon, 10 atoms; 
hydrogei. 1 , 9 ; oxygen, 1 ; or, in other words, of 9 atoms olefiant 
gv\s -4- 1 atom carbonic oxitle. The experimental proportion is, 
however, more nearly carbon, 10 atoms; Indrogen, 8; oxygen, 1. 
There is here an atom of carbon in excess.”* 

* “ Tlas is prohaiJy tlie truer view. The I’ormer would ui.ihc it colneide with cam- 
l)hor." 
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Common oil of turpentine, specific gravity 0'888, comes 
very closely to the following arrangement; carbon, 14 atoms ; 
liydrogen, 10; oxygen, 1. Oil of turpentine, purified with alco¬ 
hol by J)r. Nimmo’s method, seeuLs to lyjproach to the consti¬ 
tution of naphtha, or of a mere carburet of hydrogen. Its 
s[)ecific gravity is ()‘.S78. ihitas from the mode of preparing it, 
a minute portion of alcohol may remain in it, I do not think it 
necessary to investigate its atomical structuri!.” 

Naphtha, specific gravity O-Ho?, obtained by distillation 
I'rom petroleum, is very nearly represtmted by carbon, 22 atoms; 
hydrogen, 20; oxygen, 1. It, tlierei'ore, consists of 20 atoms 
oleiiant gas, I atom earbonic ovide, and 1 atom of carbon held 
in solution.” 


“ C.'astor oil is an interesting nnetnons body, from its great 
solubility in aleolml. It eojisi.sts n(?aily of carbon, 7 atoms; 
liyflrngen, 0 ; oxygc'ii, 1. It is c.omposcd, therefore, of 0 atoms 
olefiant gas + 1 atom carbonic, oxide.” 

“ Alcoliol, specific gravity 0-812, is composed very nearly of 
carbon, 3 atnms ; liydroga n, ; oxv gen, 2; or, of 3 atoms ole¬ 


fiant gas = 2-()2o, 


2 water 2-2 o. And in volumes, 3 olefiant 


•‘)722 X 


2*0100 ; 4 aijumms vapour 


2-.i0(). 


“ Thus ah'oliol of 0-8 l2, bv the abov t' analysis, whicb I believe, 
unn-ifs c».)ididenc.c, from tlie care, and consistency of the experi¬ 
ments, dilfers liom iM. Ciay-bnssac’s view'' ol’ absolute alcohol, 
deduc.ed i'rom M. ddi. de Saussure’s evperirm'iits, in containing 
an additionai Aolmne of atpieoiis vapour. At the specific gra¬ 
vity-813, alc(>hol would liavc exactly this atomic constitution. 
If the condensation be eipial to the wiioh ii volumes of olefiant 
gas; that, is, if the 7 volume.s of const itiient gases heconie 4 of 
alcohol vapour, we sfiull have its specitii; gravity at this strength 
~ 1'3722 ; the additional volume of acjur'ous vajionr producing 
necessarily this ahatemeiit. in the density.” 

“ I'ibres of the hleached threads ol'ihe silk-Avonn were suh- 


lee.ted to analysis. 4'heir e.omjiusitiou is apparently, c.arhon, 10 
atoms; hydrogen,*!; ox'gen, .‘1; -a/ote, 1 ; or, 4 of olefe.mt gas, 
o of carbonic, oxitle, and 1 of nitrous oxide; or of 1 atom prussic 
acid, 3 atoms olefiant gas, and 3 atoms <;arboni(; oxide.” . 

“ (.'ottoii iibi’es, unbleached, seem to consist of <;tybon, 
11 atoms; hydrogam, 8; eexvgen, 10. I'lux, by Lee’s patent 
jirocf'ss, consists of carbon, 7 atoms; liydrogen, 5; oxygen, O'. 
It contains more carbon, and is therefore ])robab}y stronger 
than common flax, prepared by a putrefactive maceration. I'his 
seems composed of carbon, 1 atom; hydrogen, 1; oxygen, 1. 
Hut this is the theoretical representation of sugar by iVI. Gay- 
Lussac and Dr. Prout ; and hence, these chennsts would readilv 
e xplain, how linen rags may pass into the fonu of sugar by the 
action of sulphuric acid. Wool approximates fo carbon, 10 
atoms; hvdiogen, 3; oxygen, 4 ; azote, 1." 

Vew’ Scries, vor.. v. 2 a 
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“ Cochineal seems to be made up of carbon, 15 atoms ; hydro¬ 
gen, 11; oxygen, 8; azote, 1. Cantharides approximate to 
carbon, 11 atoms ; hydrogen, 10 ; oxygen, 7; azote, 1.” 

“ My result with urea differs so considerably in the proportion 
of azote from that of JJr. Prout and IVI. llerard, that 1 am dis- 
]H)sed to doubt of the accuracy of my experiments, though they 
were made with the utmost care, and were most consistent in 
the repetition. 1 could perceive no smell whatever of nitrous 
gas in the gaseous products, which were made to traverse a 
column of copper lilings three inches long, in a state of ignition. 
I shall renew the inquiry on urea, and employ the lowest tem¬ 
perature compatible with the formation of carbonic acid.” 

The prime equivalent of benzoic acid ciystals, I find by 
saturation with water of ammonia, to be 1 1*5 ; and it consists 
apparently of carbon, 13 atoms ; hydrogen, b ; oxygen, 4. 0(‘ 

crystalline citric acitl, the prime equivalent is 3*375 by my expe¬ 
riments ; and it consists probably of carbon, <^1 atoms ; hydrogen, 
3; O-vygen, 5; oi*, of 4 atoms carbon, 3 water, ami 2 oxygen. 
Two of these atoms of water are separated, when citric acid is 
combined with oxide of lead in what is called tin; dry citrate. 
Hence, the acid atom is in this case b*l*25. The juiine etpiiva- 
lent of crystalline tartaric acid is 3*25 by my residts ; and it 
seems made np of carbon, 4 atoms ; hydrogen, 2 ; oxygen, b; 
or of carbon, 4 atoms; oxygen, 4 ; water, 2. loom my experi¬ 
ments 1 have l>cen led to conclude, that into dry tartrate of lead 
these two atoms of water tlo enter as a Constituent ; and Itenc.e, 
that the crystals of tartaric acid are as flry as is compatible with 
its constitution. Oxalic acid crystals have 7*<S75 for their prime 
equivalent, and are composed i>f caihon, 2 -atoms; liydrogen, 3 ; 
oxygen, b ; or of 2 atoms c.arbon, 3 oxygen, 3 water. Into the 
dry oxalate of lead, these 3 atoms of water do not enter. Hence 
I find the dry acid to bfc composed of carbon, 2 atoms ; oxygen, 3 ; 
or, of I atom carbonic ucid-t-1 atom carbonic oxide, as w-as first 
suggested, I believe, by Uobereiner. Crystallized ()\ahit(; of 
ammonia consists of 1 atom acid, 1 atom ammonia, and 2 atoms 
water, =; 8*875. By a gentle Imat, 1 atom ofwat(;v maybe sepa¬ 
rated ; and an oxalate of ammonia, as djy as is compatible w ith 
its neutrality, remains.” 

“1 have analyzed, by the peroxide of copper, the citrate, tar¬ 
trate, and oxalate of lead ; ami on comparing the results thus 
obtained, with iliose derived from the analysis ol’the crystalline 
acids, 1 have come to the above determinations. 

“ Ferrdprussic acid, the ferrocyanic acid of the French che¬ 
mists, has proved hitherto a stumbling block to me, in reducing 
the results of my experiments to the atomic tlieory. 1 have sub¬ 
jected it to very imm(;rous trials in many states of combination, 
and have sought, with great pains, to accommodate the results 
to the doctrine of prime equivalents; but hitherto without suc¬ 
cess. The following facts, however, may perhaps he deemed of 
some consequence. 
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III ihf! first ])lacf', the prime eipiivalent of the crystalU/.ed 
foi roprussi'al.i' of potash is 13*125, roinpared to oxide ol’lcad 14, 
and to nitrate ot the same metal 20*75 ; that is, 13*125 of the 
former salt neutralize 20*75 of th(^ latte;;. In the second phace, 
14 parts ot oxide ot lead yiehl 21 ])arts of dvv IV.rroprussiate of 
lead ; or the atomic weight of dry terrojn nssic acid is 7. 

“ 'fhe mean ol my anaJ\ses of ferroprnssiate of lead p;ives the 
relation of the constituents of tin; acid, as marked in the table, 
'fhese pro])orlions, reduced to tlie atomic weight 7, atford 


Carbon. 2*5774 

A'/aAv, . 2*4703 

I’crreoiis matter. 1*0523 


7*0()0() 

“ Were we to s\«ppose the prime, equivalent of the ferroprussic 
acid 7’.5 instead of 7; and were we further to suppose that the * 
<'arbon in the above result sliould be 2*25 ^ 3 atoms, and the 
azote 3*5. or 2 atoms, then wo miglit couceivi*. an atom of dry 
I’eiToprussie acid to lx* made up of 


Carbon.3 at oms 2*25 

.\z<.le.2 3*50 

Iron. I 1*7.5 


7*.'>0 

“ l>ut ( \])e! im('iit tloes not ]H'rmit. me to adopt this theoretical 
|■(‘pr('se^tat ion. 

“ 'I he best mode that has occiirri'd to ou; foi* analvziim f(;rro- 
prussiate. of potash, is to cou\(Mt it, by tlie equivalent <|ua.ntity of 
nitrate of lead, into tin; ferroprussiate of this midal ; then to 
■'>eparate the nitrate of poiash by lilt ratio’ll; and, after evapora¬ 
tion, to determine its weigiit. In this way, 13*125 grains of 
crvstallized ferrojirussiatc i^f potash all’ord 12*3.‘> grains of nitre, 
which contain fy>> of p'otash.* Hv heating nitric acid in t-xcess 
on 21 grains yf feiTO])russinl(; of lead, J obtained 2*b25 grains oj' 
pcaoxide of iron, ecpiivalent to 1*8375 of the metal, lienee t 
infer, that the iron in the ferro[)russiate of lead is in the metallic 
stale ; for t he joint weights of the cairbon and azote, contained in 
7 grains of the dry -acid is 5*0177 ; and the dilference, 1*9523, 
approaches too eiosely to the above quantity, 1*8-375, for us to 
suppose the metal to be in the state of jirotoxide. In fact, 2*025 
pails of peroxide x 0*9 = ‘2*3025 of protoxide, is a quantity 
much Ix^youd whatexjuniment shows to bt: present.’’ 

* tty rarcful (lcsic;c;ilion, 1*09 irrain of water maybe sepiealcd from 1.1*125 grains 
of the salt.” 
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Article VII. 


Memoir illush alive of a general (icologieal Map ()f iUe principal 
Monn/ain Chains of Europe. Bv thu Bcv. VV. D. Coiivbeure, 
FHS.&c. 

{CoHtimied Jrof)i p. 289.'| 


Sands hnyywdi a trip inferior to the Chalk {Creen and Iron Sand). 

Craie Chloritee ; in some. Instances, Q.nadersandsleiyi I 

This formation, where most extensively displayed in iMigland 
(the only country where it has yet rcceive<l full 'attention), con¬ 
sists of (he h)llovving deposits, each of considerable thickness. 

1. and lowest. Beds of sand highly charged by brown oxide 
of iron containing lignites, associated occasionally with coarse 
limestone containing remains of turtles, <Tocodiles, and marine 
shells. 

2. Blue marl. 

3. Beds of sand nsiially coloured by green oxide of iron, but 
occasionally p'assing into the broAvn oxide, containing alcyonia 
and sponges, ;ind abundant shells often chalc(>doni/.ed. 

4. Marl containing several pe<aili‘ar multilocular shells (hami- 
les turrilites, ike.), and bones of Saurian animals, ])!issing !>y its 
Irnvt'st beds into iSio. mt uhich it rests, and by its upj^er beds 
into the inferior member s of the cludk formation whiclr cover it. 

All these, varieties, however, are by no means univei'sally 
found even in England, and nothing beyond a general conformity 
to the type of the series taken crdlemavely pan be reasonably 
expected in distant countries. 

hoel'ilities. —(A.) England. 

In England, tliis series is very imperfectly exhibitf.d in the 
northern counties, where traces only of it are to be. seen under 
the chalk wolds of York and bincolnshire, and ('rossing the 
estuary of the W-ash at Hunstanton cliff in Norfolk. In Cam¬ 
bridge, Bedford, ami Buckinghamshire, the iron sand, No. 1, is 
well 'exhibited ; but the ujiper members arc more tmnfuscd. It 
does mot indeed appear that the green sand exists as a distinct 
deposit, but is rather blended with the marl. No. 4 (then; called 
gait). In Oxfordshire and Beikshire the tract which lies along' 
the course, of these ft)rmations is low, and much concealed by 
diluvial debris ; but insulatetl portions of the lowest deposit (the 
iron sand) sometimes form summits on the ranges of the oolitic 
hills. In \V iltshire, the green sand, .No. 3, is shoAvn in great 
force, as also on the coutines of Dorset and Devon, wdiere it 
forms tin; summit of the elevated platform of Blackdowui Hills. 
Insulati tl ritlges of similar character extend on the west of 
Exeter as at Haldon Hill, almost close to the transition district; 



1823.] the principal Mowtlain Chains oj' Europe. 357 

but the best opportunities of studying the whole loiinatiou are 
alibrded by tlie eastern coast of Dorsetshire (the Isle of Purbeck), 
by the Jsle ot Wight, and more especially by the great doiiuda- 
tiou of the beds beneath the chalk lu the scuith-easteru counties, 
including the Weedd of Kent, Surrey, and Sussex, where all the 
beds above* enumerated are displayed oj» the fullest scale. Ju 
the other British Islands, this formation only occurs in the north¬ 
east of Ireland, wdiere it may be seen near Belfast supporting 
the chalk which underlies the great basaltic area of that district. 

(B.) Vrauce. 

In France these lormations have been ol)servetl among those 
which circle round both the nortliern basin of the Seine and the. 
south-western basin of the* Caronne. 

1. They range beneath the t scarpuniut ol'tlie chalk hills sur¬ 
rounding the denudation of Boulogne, a continuation of that 
just menti<med as oc-cupying the south-eastern counties oJ' 
Fngland. 

2. They skirt round the cxlerior of the chalky -/one bounding 
the basin of l*aris, forming a broad sajuly tract. Mr. de la 
Beche has distiiu'tly descnbetl the commencement of thesi* 
chains from tlie chaniu;! near the mouth of the Neine, and illus¬ 
trated it ill his excellent se.c.tions puVilished in the CJeobigical 
'fransactions for l<S22. 

IV'I. Omalius iri.lalloy has ih'scribed the series undi:r the title 
of the lower chalk, winch seems ve ry unfortunately chosen, sinct; 
it is only mineralogically ap])licable to a vt;ry small part of i( 
(that corresponding to our chalk marl), a.nd has led to inucJi 
confusion both as to the description ofth ’ chalk formation itself, 
and its constituent fossils. Ihis author noticiis the Ibllowing 
subdivisions; 1. Chalk ; sometimes of a coarser li'xture, occa¬ 
sionally mixed with clay, sand, and chlorite, containing jiale 
Hints abundantly. 2. Tuffeau ; coarsi; sandy clialk mixed wdth 
chlorite. 3. Sands and sandstones ; often mixed with calcan-- 
ous matter. 4. Greyish clay ; commonly of a uiaily character, 
sometimes mixed with chlorite ; the passages of these modilica- 
tions into one another, and tluur alternations prevent the deluded 
determination of their order of superposition, further tlian tin; 
assigning the highest position in the series to iSo. 1. 

d'he green sand occurs beneath the clialk at Valenciennes ; it 
is there called Turtia. 

3. In the basin of the Garonne this formation has been jiarti- 
cularly observed by M. Boue along its northern bord'cr, stretch¬ 
ing from the Island of Aix near la llochelle, to J^erigord. 

Humboldt has extracted from an unedited memoir of M.Fleu- 
riau de Bellevue, some very interesting jiarticulars concerning a 
arge deposit of lignites connected with this formation in the 
vicinity of the Isle of Aix. They consist of dicotyledonous 
plants, partly petrified, partly bituminized, and sometimes in the 
stale of jet; they are generally compressed, and lie sometimes 
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is regular hoiizoutal beds, suiuolinies conruscdly heaped toge¬ 
ther. TJiev Ibrni a kind t)t'.su!).uaime t'oresl, extending iii a band 
a league and a halt’ in breadth hx)ni tlu^ noi tli-west of the Isle of 
Oleron, 14 leagues to the interior of the mainland along the 
right Ijank of the Charunte, about a inetie below tlie level of the 
high tid(;s. They an; associated with a ('oarse grit containing 
bones of large marine animals. The geological t;onstitution of 
tlie neighbnurhoud is said to be tbllovving an aseemiing order : 
I. Compact lithogra])hic limestone of an even fracture (La 
Tlochelle St. Jean d’Angely'), betls of oolite (point of Chatelaillon 
and Matha). 3. Tininachelle and beds of polypiers, with 
impressions of gryphcea angustata. (Tlu se three depi)sits ar<; 
considered as representing the Jura limestones, and the; latter as 
identical with the coral rag' of ILngland). 4, (Jreat bed of lig¬ 
nite witli marine pi'ut, sucein asphaitc', and plastic, eiay. 
5. Ferruginous ami chlorilose sand, slate clay, and argillaceous 
and calcareous beds with trigonia; and cerithia, and fragments 
of lignite. On the soutli-wesl of the Cliarente, No. 4 and 5 are 
wanting, and a very white limestone said to bt' tin; lowest t;halk 
rests immediately on the oolites. ]\1. Iiouc' has trac.ed tin- pro¬ 
longation of these lignites from Ixoc.hel'ort bv Piaigueux to 
Sal tat in the Ferigord. 

Similar instances of the m-currence of iigniti' in this, formation 
have been observed in Fngland in tin* Isle of Ibirbeck, the IsK* 
of Wight, and in the VV eald of Sussex. ;\ir. Mantell has described 
the vegetable remains of the last -mentione<l depijsits in the fortv- 
second page of his work on the geology of that district. 

'fhe iron ores of l^tuigord oeeiir in this formatioii. Al. lioue 
lias also observed iron sand, grt;(.n sand (with crabs and ec.hi- 
nites), and (;halk marh;, on the SW. of the basin of the Caronne 
betwism [layonne, St. Severs, and Dav. 'I lies(! deposits repost; 
on tin; ,1 ura limestone,^ uliich forms a band at the fool of the 
l*yrcnees. (^tiiadersandstem with lignites sncct'eds—then a 
few betls of Alnscheikulk coxering tJu' great suiift.'rous saml- 
slone. 

(C.) yUfi.i. 

On the northern borders of the Alps, the highest hetls of the 
exteribr calcareous chains consist of a dark-colonred limestt)nc 
often mixed with sand and gret;ii part icles, and agreeing in its 
fossils vv itli this part of the Fnglish seiies, with the addition of 
imminulites, which are rare (although they do occasionally occur) 
in these beds in Ihiglaiid. Similar hi;ds are mentioned, and in 
a similar position, «)n tin; skirts »)f the Maritime Alps, near iVice, 
in Air. A Han’s account of that neighlxuirhood. (J‘ld. Phil.Trans,} 
They form tlie second limestone ol’the memoir rei’orred to. 

in Cuvier and Brogniart’s iJescriptitm Cculogiquc ties lilnvi- 
rolls de J^aris, will be Ibuntl an account of a lormution of the 
same epoch with tlic craie chloritee, (the Jhiglish green sand, and 
chalk marl,) in the chain of Buet, with a particular enumeration 
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of its 1‘osslls ; and a description of a siiniJur formation overlying 
tlie l)cds of Jura liiuestoiio at the loss of the Rhine, near 
llellegardc. 

(D.) (iennant/. , 

'file prolongation of the Jura chain through Franconia is 
covered from near ilatlsljou with fonuatious, probably coeval 
Avith those now described. 

I have ub t.'ady hinted my suspicions that more than one form¬ 
ation are confounde<l under the name of tpiudersundstein : tliat 
voek so call«.:d, wliich is obviously ititcrposed between the Mus- 
e.helkvdk uiul Jura linu-stoiu?, is probably the. sand anti sandstone 
ot' our inl’erior oolit<.’ ; i still however (‘oneeive tliat much of the 
<j!iadi.'rsandslein in tlu' north ofdennany will notbr: fouml placed 
ill that relation, but rather <‘orresponds wuth our green and iron 
sands ; yet it is higlily ditiicult to pronounce coiu'crning a rock 
wliich is so schioni seen covered by any thing but. diluvial detri¬ 
tus, and wliose true j)In(;e, in the series must, therefore, rather be 
nirerreii froni tlieory than asceil.ained by observation. 

(fh) PoIujk/. 

oNIr. ibickland consider^, tin* sand containing lignite which 
overlies the salifsous sandstones of the Wi<;li<‘k'/a mines, which 
.'I. Ih'Uflant lii>,iiatingly refers to liie tertiary molasse as belong¬ 
ing in truth to the green sand. i.Mr. luaidant’s interence rests 
onlv on tin; occurreuce of lignite, which he erroneously consi- 
«lered as jieculiar to the tertiary sands, but wlticli, as we liave 
M'en, is eipiallv eonimon m this formation. Mr. Ruckland’s 
opiiiioii is rendered gri'atly more probable by the grmcral struc- 
f nil- of the ('ouutrv. 

f>r co>i(iniii‘(i.) 


Aktici.i: VIIL 

A j\lrans o/' jyisrri/ninalion heln con the Sulphates ip' Jiarinm and 
Strontium. l>y James >Smithson, Esq. FR8. 

(^'fo the Editor of the Annals of Philosoplij/.) , 

SI a, .1/0 ll 9, I89.‘I. 

Jh) distinguish baryti's and strontlan from one another, it is 
‘lirectetl in N^o. If) of the Journal of the Royal Institution to dis¬ 
solve in an acid which forms a soluble salt with them, to deconi- 
jiose by sulphate of soda, and to add subcarbonate of potash to 
the filtered licpior. If the earth tried is strontiaii, a precipitate 
f dls ; if barytes, not.. 

VVdien these matters are in a state to be soluble in an acid, a 
more certain, 1 apprehend, and undoubtedly a much easier pro- 
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ceedin^, is to pvitii paiiicle into a flroj> ot imuino acid on a plate 
of glass, and 1o let this solution crystallize spontanconsly. I'hc 
crystals of chloride of l)a) imu in rectangular eight-sided plates 
arc innncdiately distijiguishubh; from the ll})r(>us crystals of chlo¬ 
ride of struntimn. * 

1 have not repeated the jn oct^ss above <pioted ^ but if sulphate 
of strontium did possess the solubility in water there implied, 
this (piality presented a ready nujthod by whicl) mineralogists 
would be enabled to <lislingiiish it from sulphate of barium. On 
trial 1 did not find \vater, or solution of sulphate of soda, in which 
sulphate of strontian had long lain, ])roduce the least cloiul on 
the addition of what is called subcarbonatc of soda. 

The means I have long employed to distinguish the twx) sulphates 
apart was to fuse with carbonat(' of soda, wash, dissolve in marine 
acid, ike.; but this process requires more time and trouble; than 
is always willingly bestowaul, and may even present difliimlties 
to a ])erson not familiarized with manipulations on very small 
quantities. 

A few months ago a method occurred to me divested of these 
objections, 'fhe mineral in tine powder is blended with ehloiide 
of barium, and the mixture fusetl. 'I’he mass is put into sjiirit 
of wine, w'hose flame is coloured red if the mineral was snlj)hate 
of strontium. I'he red colour of the danu; is more apparent 
when the sY)ivit is made to boil while buiniug, by holding the 
platina spoon containing it over the lanq). 


Article IX. 

ObsercatiouK on the ’Vempernturc, and <yeni‘rn/ Sftil'e of the llVu- 
ther, on the Cofi.s/.of Africa from the Hirer >Sifrra l^eone 
(8^ .3(K N) to the l']<inal.or, hut prinripaHi/ in (he Onlph of 
(Juinea j’/um hat. to the. taller. By ( ^.lpt. B. Marwood 

Kelly, Royal Navy, late of his Majesty’s Slii[) Bheasaul. 

(To tin; Kditor of the Annals of Phi/oshjdn/.) 

F^uom local Yjecullarities in the state of the weatlnn-on these 
parts of the coast, it is usual to liivide the ytsir into seasons of a 
denomination different from other j)arts of tlie globe; in place of 
spring, summer, autumn, and winter, they are here called the. 
tornado,^ rainy, foggy, second or after rains, and fine seasons. 

* These violent convulsions in the atmosphere so territie to sailors, and which would 
be no less so to landsmen, if the state t>f cultivation was so far advanced, as to e^pose the 
husbandman's labour to the ravages of these dreadful tempests, llrst sivows itself on tlie 
eastern quarter of the horizon by a deep black cloud hca\tily charged witli electric fluid. 
This cloud continues increasing in size, sometimes for an hour or two before it is put in 
motion, and constantly emitting vivid Hashes of ligluning, accompanied by heavy and 
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From Sierra Leone and the rivers in its immediate vicinity, as 
hir as Cape Appollonia, the toniade season sets m ‘about the 
middle of April, and continues to the middle of June, when it is 
siiecceded by the rains ; at (his time these violent convulsions in 
the atmosplun-e are livquent; rarely two days pass without oiu‘ 
being experienced ; and even in the early parts of the month of 
April, they arc sometimes lolt. The load t>f vapour from whi<'h 
the atmospliere is unburtlened l^y them, renders the air pure and 
wholesome, and the rain which lalls in lorrcnts I'or the^space of 
an hour dries tip so immediately that tliey may be deemed as 
i'ontributing much to the salubrity ol the climate ; iwen to ship- 
])ing, except at anchor in the rivers, if due precautions are taken, 
they arc attended with no danger, as the gust of wind always 
«‘omes from the land, north oi Cape Palmas, ami in a parallel 
with it, east ol (hat Ca[)e, and w ith ipiite sutlicient warning even 
lor a im.'rclvant. ship, with but lew men, to make the necessary 
preparations. 

Al>out the midille of June, the rainy season commences, and 
continues to the beginning, and sometimes evmi to tlu^ latter end 
of November ; from (he little cessati<m of rain whicli takes ])Iuce 
during this period, the ground soon lu'comes drenched, and 
from it a miasma arises which engiiiulers those pestilential 
remittent fevers so destructive of Immau life in this part of the 
world. 

As the rains begin to subside, they are succeeded by thick ha/.y 
weather, arising fiom a rapid evaporation of the moisture still 
remaining in the ground. 

.About the latti r end of Df'cemher, and during the whole of 
.lainrary, a wind occasionally blows, po,'«'-essing propevtii.'s, and 
attended by circumstanci*s, pc'cnliar to itself; it is known by 
the name of the llanualaii, and blows from the eastward with 
considmable strength. It is always attended hv thick ha/y 
weather, not withstanding whi<;U it is so dry and jiarcliing, that 
all wood-work warjis and sliriuks, and, il‘unittul by glue, becomes 
detaclied. Paper and books ap^iear as if they had been placed 
dost; by a fire. On the human frame its tuTects are considerably 
felt; the lips*and nostrils become sort; ami inllamed, and the 


distant thunder. Al’tov a tiuu‘, it rises a little abuve the horizon, to which its JoV'or 
is jiarallel, and extremely hlaek, an«l there remains stationary for a sliort time when it 
is aj'aiiv put in motuni, the most frit;hlful tiiishes of forked lightning, aecompanied hy the 
heaviest possible e.laps of thunder, now issue from it in ra])id succession ; when it lias 
reached a little beyond the zenith, a svidden chill is ielt in the temperature, and then fol¬ 
lows a more violent squall, or gust of wind, and rain, than tlie most fertile imagination 
can picture; but whicli seldom lasts longer than half an hour. 1 always made a practice 
of taking in every sail, and putting the shij) before tlie wind : and I am of opinion that 
in some of the most violent, even without sail set, if that jirocaution was not taken, atnf 
ship would he thrown on lier beam ends. On shore, all animated nature seems extinct; 
iiotliing is seen, nothing is heard; every creature, whether man. bird, or beast, having 
sought refuge and shelter from the approaciiing storm; but no sooner is it over than the 
air, whicli was before close and sultry, becomes so delightfully pure and invigorating as 
to reanimate the whole animal creation. 
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throat par(^llcd, and other cxcticdinjjjly uncomfortahle sensations 
excited, although it is generally said to give wounds and ulcers 
a strong juedisposition to heal. Tlie niaxiinum ot‘ the thermo¬ 
meter is seldom above 73" Fahr. 10" lower than it is both before 
and after it. Its duraj-ion varies from two or three to seventeen 
or eigiiteeii days ; this may be considered as jiaft of the line 
season, which continues till the tornados again J oinnnmce. it 
is not peculiar to this part alone, but prevails throughout the 
whole extent of tropical AliFai. 

The Gold Coast, which is said to commence at t'ape Appollo- 
nia, but more properly at Cape 'riiree Points, and ends at Cape 
Saint Paul, comes next in the line of coast; and as it differs 
both in height and appearance from that further to windward, so 
does it both in climate and salubrity. 

Tile tmnado season commenci;s early in ?>Iaich, and ends 
about the midiile of May ; they are by no means either so violent 
or freijuent as on the coast east or west of it. Towards their 
chise, and immediately preceding the rains, strong soufherly 
stjualls with heavy rain are sometimes experienced, Init unaccom¬ 
panied by thunder and lightning. 

About the middle ofMay, the first rains commence, and con¬ 
tinue for six weehs. iuiropeans who have spent some years in 
the eonntry, sutler uuu^h inconvenienee. from intermittent fever, 
but it is selehnu attended with danger. 

Ixavly in the month of July, the first rains cease (it is here that 
cessation eommencos), and is followed, by a dense fog which 
c.untinui's till August. .During this ]>eriod those persons wlio 
are not inured to the climate are subject to attacks of the bilious 
remittent fever, which often proves fatal; the season when this 
])(!stilontial disease prevails is comparatively short, arising I 
imagine from the surflwa* of tlie lautl being composed of a light 
sandy soil, w hich easily admits the water that fails to run off into 
the sea, or to be taken* up by evaporation ; it is a singular fact 
tliat Uiere are no springs on t he Gold Coast, ami the inhabitants 
are entirely dependent on reservoirs, in which water is caug;hl 
and preserved during the lains for the whole year’s consumption. 

J^rorn the beginning of August to the middle di' September, 
the weather is particularly fine ami pleasant, the mean tempera¬ 
ture afloat not being more than 7S" Fahrenheit. 

To this sueoecds the second rains, which last till tlie end of 
October, but these are so moderate us not to be more than 
occasional showers. The w eather from this time’is fine till the 
tornado season again commences. In December and January 
the harmatan occasionally blows as on the windward coast, and 
with the same efi’eets. 

The .Bight of Benin,'*" IVoni Cape Saint Paul to the river 
Ramos, is (w ith the exception of the tornados being much more 

* The IJiglit of IJeuin is f«)r»ucd hy Cape Saint Paul and Formosa, vvhicli arc distant 
from each other about 103 leagues. 




iltc Coast of Af'rixa. 



Icuipc^Uioiis), subject to tlie s;mic periodical division of seasons 
:is the (lold Coast till tin; middle of September, when the second 
i.iiiis set in Avith the greatest possible violence, frequently 
attended with the heaviest tornados. I also found that on the 


eastern side of it, from I.agos quite re.und over that alluvial land 
liirough w'hich* the great rivers tlow, a slight tornado came off 
about sunset every evening during the mouth (d ;Sovomber. 

In the Ihght ol Ihalra, the tinnado season eonuue'iiees in the 
liegiiuiing ol hehruary, and lasts to the iniddh* ol’March, when 
it is succeeded hy the first rains, These eoutimu'. to tho middlt* 
of Muy, and are then followed to the end of that nunith hv the 


fogs, but they are not nearly so dense as in the Bight of Benin, 
esjtecially in tlie neighhourhood of the islands. From this 
lime, to the middle ol Septeuihcr the weather is particularly line, 
l)ul seldom unaccompanied with haze, vXtthe latter period, the 
^e.ond rains set in, and I’all I'Xtremely lu'avily to tin; cn<l of 
Oetober, uiu.'u lln v begin to subside, and are followc'd bv hiu^ 


weather till tlie tornados reconuueucc in i^’ehruary, 

Th(‘ above <leseriptit)n of the weather within tlie hefore-nu'ii- 
lioned limits on llic Coast, ol’ Afiica, e.ll.hough it, appi.'ars to he 
divided, and govmiied by laws witli the most jierl’tud riiguhirity, 
K hy no nu'aus to lie miiisidered as not snhje<;1 to any variation; 
IS, Ibr o\am])!o, ni .liilv, It^Ifb on tln^ (loM (brast and Bight of 
ih'iiin, although geneially snh)ee,l, to logs, 1 experimieed a e.on- 
siderabh' (piauiity »d’ raiu till 1 reaciu.sl tlu- river Kamos, I’roni 
(lieiieti around (’a[u' Formosa, and into the Bight ol Biaira, the 
weallur was paiiieukuly lino although attended with some 


lia/e. 


.Again in the year 1 I wa.') eruizmg m the Bight of Biafiu 
liuring ti\e. whole of the months of June and July, uud nothing 
eonld (ixe.eed the ilelightl’nl state of the. weather; but, in the e.mi 
oi Jul>, IN'Ji, I rounded the Bight of Benin in a thick fog, and 
on ajjju-oueliiug Capo Formosa, and running* along the north coast 
oi Bial’ra, I found heavy rains constantly falling from mldnighl 
to noon, which canitinued for nearly a month. 

Als'j, altliough a portion ol’ the year is called the tornado 
season, tornados arc not uneonimon during the periodical rains, 
insomuch that iu the neighhourhouil of Sierra Leone, the end of 
Septeinher IS Iretpienlly called the second tornado season. , 
fhe folhjvving daily statement of the tempevature is the 
mean of three observations of’ the t hermometer taken generally 


at 8 a. m. 1 p. ni. and 8p.ni. 

The therni(.mu“ter was hung against the middle partition of 
the Pheasant’s cabin, with the doors, windows, and porl:s,always 
ojieii to admit a free circulation of air. 
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Capt. Kelly on the Temperature of [May, 


1819. 


1820. 


j 1821. 

June 1 

8010' 

June 1 

79° , 

1 June 1 

81^ 

2 

82.V 

2 

80 V 1 

! 2 

SOI 


83', 

.3 

81 ' 

1 3 

801 

4 

8.3', 

4 

813 

^ 4 

81 

.5 

82 

6 

81 

6 

80 

6 

82 1 

6 

803 

6 

81 

7 

SI.V 1 

7 

803 1 

7 

791 

8 

84 J 

8 

79 1 

!. 8 

79i 

‘ 9 

86 

9 

78A 

9 

793 

10 

8n 

10 

791 

10 

8t) 

11 

HI* 

n 

791 , 

11 

793 

12 

8.31 

12 

781 1 

i 12 

79 > 

13 

83 1 

1.3 

781- 

13 

783 

14 

84 ^ * 


773 

14 

781 

ir> 

83 

' 16 

771 

16 

7s3 

ir» 

84-5 

16 

78 

16 

79 

17 

81.1 
83.1 

17 

783 

17 

79 

IS 

18 

78 

18 

78 

19 

813 

19 

77 3 

19 

79 

20 

823 

2U 

763 

• 20 

7H3 

21 

82.1 

21 

76l 

21 

78 

22 

793 

22 

763 

22 

78 

23 

81 

23 

77 

2.3 

77} 

24 

80? 

24 

77 

1 24 

78 

26 

lo'k 

26 

763 

25 

773 

26 

79J 
78 V 

26 

763 

26 

773 

27 

27 

773 

27 

76 

28 

iH-i , 

28 

771 

28 

75 

29 

78' 

29 

77 3 

29 

772 

.30 

8U 

30 

78* 

.30 

78 

Mfuii ut‘ the jiKintli .. 

82 

Mean ofthemuntli .. 

78 

Mean of the month... 

783 

6IaxiniLini therm, on 


'illaxinium therm, on 


.’Vlaxiimim therm, on 

the 9th at 1 p. ni... 

87 ' 

! the 4th at 1 p. m... 

82 , 

the 6th at 1 p. m.., 

86 

3Iinimum therm, on 


^Minimum therm, on 

.1 

Mininmni therm, on 


the 29th at 8 a. m.. 

78 

1 the 21st at 8 a. m. . 

76 ! 

t)»e 28th at 8 a. m.. 

74 


June, 1819.—Froni the 1st to />th, ]>etvveeu lat. 11° and 
8° 30'' N, fine weather; the ()th and 7th off' Siena Leone, tor¬ 
nados and heavy rain ; from the 7th to 17th at anchor in the 
river. Weather occasionally fine ; at others showery, and tor¬ 
nados. From the 17th to 30th, on the coast between Sierra 
Leone and Cape Palmas, continued heavy rain, with heavy 
tornados occasionally. 

June, 1820.—From the 1st to IGth, running from Cape Coast 
to the Island of Saint Tliomas, north of the parallel of 3° N, a 
considerable quantity of rain fell; but south of it, had fine wea¬ 
ther ; from the I7th to 30t}i cruizing between the parallel of 
2° N and, the equator. Fine weather, but cloudy ; and I must 
here observe, after three years’ experience, that I have always 
found the weather more cloudy, and the thermometer lower, on 
or lUiar the equator, than a few degrees north or south of it. 

June, 1821.—From the 1st to 23d, at anchor -at the Island of 
Ascension particularly tine weather. From the 24th to 3()th, on 
the passage from Ascension to Cape Coast, fresh breezes, and 
cloudy throughout. 
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1819. 


1820. 

1 

! 1821. 


July 1 { 

80’'^' 

July 1 { 

77P 

J lily 1 

a 

80° 

y ■ 

79\ ' 

y ' 

77“ 

2 

80 

:i . 

78:'' , 


77“ . 

9 

794 

•1- 

791 ; 

4 

79 

4 

79“ 

.5 1 

78i ; 

.3 

77.5J 

5 

794 

r> I 

78 1 
. 1 

6 

764 

6 

78? 

7 

781 i 

7 

76.' 

7 

t7? 

8 

781 ii 

8 

764 


77 

9 

m i 

9 1 

73“ 

y 

784 

10 

80 ' 

10 ' 

77 

19 

78- 

1 1 

79 ! 

11 

77,', 

11 

78? 

ly 

7«i |i 

>*•? . 

77,4 

12 

7 8? 

i:) 

79 i 

i.i ; 

77.? ' 

19 

784 

14 

79? ! 

14 

77? 

11 

77? 

13 

79 1 

1 13 

76? 

13 

78 

18 

89 j 

i 1« 

78 

16 

77 

17 

80 i 

1 17 

77 

17 

76.4 

18 

HI ‘ 

i 1 

77 1 

IK 

7 6? 

19 

H<d i 

1 19 i 

77 1 

19 

784 

yo 

81 i 1 

i yo 1 

774 

29 

78 

yi 

77? 1 

i ‘-^l ! 

77 

’ 21 

89 

yy 

7Hi i 

*2*2 i 

77? 

yy 

89 

y.i 

78 • 

i 

77? 

y.i 

79.4 

21 

I 

i yi j 

77 4 

24 

1 794 

y.3 

78- 

23 t 

77 4 

23 

89 

y(> 

58 : 

i yo 

77? 

26 

1 79? 

27 

77’ ; 

1 y7 

784 

27 

79 

ys 

77.', 

' y8 

76 

28 

784 

yr» 

78', • 

yo 

73', 

29 

784 

;i() 

7 8:- ; 

:io 

76“ 

99 

78-j 

SI 

-I!!J 

91 

77 

91 

78- 

Mran itfthc moiitli...; 

79 1 

..Mftui of the montIt. . ,j 

775 

Mean of the month.. 

783 

iMaxinium theriti. oii'i 

! 

i.3I;ixiniui;i tlieriii. oil- 


.'31aximuin therm, on 


the tst itt 1 p, m. . .1 Hy |; tlie -1th at I p. iii... Sl> j t}ie lytli at I, p. nt. 8y 
-Minitiiuni tlienn. on liiMinmiuni therm, on plininunn therm, on 

tile y 1st, ytith, jj the Tth, hth, 9th, the ITth at h p. un.i 73 

y7t}i,ysth at 8 a. It;. jj l.^th, yOth, at 8 j 

and p. til. 77 j a. iii.! 7.3 * i 


Jail/, 1819.—From the Ist to from the vicinity ofCupe Pai- 

jiias to Cape Coast Koatls, coutiiiued heavy rain, from the lOth 
lo l()th at anchor in Cape Coast Roads, cloudy weather, with 
fre(|uent showers. From the 17tli to 20th on various otlier parts 
of the Gold Coast, fine weather. From tlic 21st to 25Ui, in the 
Ri^'lit of Benin, continued heavy rain. From the 26tli to 31st, 
in the Bight of Biafra, tine weather. 

.iuhfy 1820.—^riie wliole of this month between 1° 50' N, and 
0"" 20' S, moderate and cloiuly weather tlnoughout. 

Jw/y, 1821.—From the 1st to 18th on the Gofd Coast, 
moderate breezes and hazy, with shtnvors at times. From the 
18th to 2od, rounding the Bight of Benin, in tliick hazy 
weather. From the ‘24th to 31st, on the coast between Cape 
b^ormosa and the river Bonni, cloudy and unsettled weather, 
wiih vain, especially from midnight to noon. 
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1819. 


IS‘20. 



1821. 


Auj'tist 1 

77^ 

August 1 

77° 

1 

\ugu.st 1 

701 



.‘{ 

75' 

i 


TO 

.‘1 

. 

77 :< 


7(4 

« 

.‘{ 

75 

4 

78' 

4 

7 0 

! 

1 

77., 


7r.j 

3 

78^5 


5 

77 

(i 

7s,i 

0 

78 


0 

7G 

7 

77J 
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771 

i 

7 

7 0 

S 

77;{ 

8 

791 

1 

8 

701 

9 

77i 

0 

741 


9 

77 1 

10 

ll'i 

10 

71:1 


10 

781 

II 

7fi3 

11 

7.‘{ 


11 

80 

IS 

75 

1‘2 

7‘J.1 


l‘J 

70 V 

1.‘5 

7 0:1 

l.‘{ 

7‘j:-: 


1.7 

781 

14 

7M 

U 

7.‘J.1 


1 1 

70 

ir» 

7S,\ 

15 

75:1 

i 

1 

15 

78 V 

ir> 

70 

10 

711 

1 

10 

70 

17 

7711 

17 

7 ;> 

1 

1 

17 

701 

IS 

‘J 

1 ‘ a 

18 

74 :i 


18 

7^ ' 

10 

77 

19 

74', 

i 

10 

77 

i?0 

77'. 

‘JO 

7‘j:i 

1 

‘JO 

77 

‘21 

78', 

‘Jl 

7.‘J 

1 

2! 

78l 


78i 

M2 

7.‘{ 


22 

78 

'Z'.i 

78 

‘j;{ 

12 


2:i 

70 

24 

77 

‘Jl 

i:i 

1 

21 

» 

i < ^ 

‘J.j 

78 

‘J5 

7.7 V 


‘J5 

i 1 .4 

•Jfi 

7S- 

‘JO 

7.‘j 

1 

•JO 

•• 1 
/ i * 

‘il 

78 >. 

‘J7 

77' 

1 

*2 7 

i t 

ys 

7 8-1 

‘iS 

t:{ 

; 

28 

77 

‘JO 

78- 

‘JO 

7.^ 


20 

7 S': 

.10 

78:i 

.‘iO 

TO’, 


.‘{O 

77 V 

3\ 

79’. 

1 .‘{| 

7() 

1 

j 

.‘{| 

77 

JMoan of tlic niontli.. 

. 78 

51can of the month .. 

7 41 

51 can oj’the month ,. 

7 7 ; 

.Alaxiiniiin therm, on 

IMaximum therm, on 


51a\imum therm, on 


(he .‘{1st at 1 p. m. 80 

tlie 8t1i at 1 p. m. . 

80 

1 the 1 St 

at 1 p, m... 

82 

-Minimimi tlierm. on 

51 illinium therm, on 


5Iinimum 

•theiin. on 


the l‘Jth all thiy. . 

. 75 

the 1 .'ith a1 8 a. m.. 

71 

: the.'j’d : 

■t 8 a. ni. .. 

74 


AuQ;nst, —From the 1st to 17th, runnimi; from tlio lliuht. 
ol’ IJi'atVu to Sierra Lmmo.; wliile in the iicia:hb(uuhooil of the 
et^uelor, cloudy, ])nl sefth d w.eatlu!!-, with 1‘riish southerly winds. 
After j)assin^ the hit. of 4^’ (about tlie ])iiraliel of Cape l*alnias), 
continued and heavy rain. From tlie imli to 2rith, at anchor in 
Sierra Leone lliver, heavy rain. From the‘i(illi to Jllst, between 
Sien’a Leone^and Caipo Mount, cloudy weather, willi rain occa- 
sionsflly. 

Augiisif 18‘2{).—The whole of this month on the Gold (y'oast, 
the weather <^enerally fim;. 

Angus/', 1S21,—Jn’om the 1st to b’th, at anchor in George’s 
Bay, in the Island of Fernando Po, unsettled weather with rain. 
7th, 8th, Uth, and lOth, in the vicinity of the above island, with 
a continuation of the same weather. From the 11th to 81st, 
between the parallels of l'^ and 3° IV, and 8° and 4” E, variable 
and unsettled weather, liequently attended with rain. 
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ISIO. 


1 1820. 


i 

t 

1821. 


September 1 

790 

i • — 

September 1 

IbV 


Scjitcuibcr 1 

79'^ 


79 

‘2 
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I 

2 

75,V 

i 
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79;i ■ 

1 

:i 

75.^ 

1 

79 

4 

79.', 

1 

4 

73.V 

5 

7s;a 

5 

77 1 


b 

7a;i 

(> 

7.S', 

t> 



a 

79 

7 

7SV 

7 

78', 


7 

78 

H 

78', 

8 

78 
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80 

9 

7 6 J 1 

9 

78.’. 


9 

791 
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10 

7S 

1 

ID 

79', 

1 1 

77' 

1 1 

77', 


11 

801 

le 

79 

12 

78 


12 

80 

i;i 

7(i' 

i:i 

78 


1.8 

791 

11 

79,1 

11 

77 A 


VI 

80 

1 :> 

7<)A i 

I.'j 

78 


1.5 
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ifi 

79 ! 

t IG 

78 A 


19 

7S1 

17 

'>bl 1 


79 


17 

80 

is 

79 ', i 

1 18 

78;; 


IS 

791 

19 

» i.i 1 

19 

78.1 


19 

791 

eo 

77 1 

2(t 

79 


20 

79 

‘ii 

78 ! 

ii , 

79 


21 

78 


77 ' 

II - 1 

771 


w 

7 91 

e.'j 

7 

!; 2.'< ' 

77 


2.8 

79 

‘.'I 

78; i 

i! 2t 

79 


2 1 

791 

efi 

7S 1 

1 2.'j 

79', 


V 1 

8() 

'i < > 

79', : 

;| 2(> 

791 


29 

81 

97 

89 , 

^7 

791 



78', 

9S 

t8A: 


78^ 


28 

78.', 

99 

79 

ij 29 

78:; 

1 

29 

79' 

■]U 

79; 

il 

78', 

i! 

.•tO 

Tb.i 

Alean of the uionlh . . 

77' 

'.Alcan of tlicinont]) . . 

78 

i .AI can 

of the month . . 

78''' 

iMaxiniiiio ther\u. oii 

1 

.Alaxiniimi tlicrni. on 


! .Alaxinuiiii tfieriii. lai 


the 27 th at 1 p. ni. . 

81 i 

i till’ 27th at 1 p. in. 

so 

' the 

29lli at 1 11 . ill. 

s:t 

.Miiiinuini tlicrni. on 


i .Alininmm therm, on 


.Mininnim. therm, on 


the Ifltli at W p. Ill .. 

7 t 

II the 2tl at 8 p. in.. . | 

72 

11 the 

4th at a m. . 

. 71 


Sep!vinhcr, l-SH).— J'r(nu!.ht; lsl,1t) 1 Ofli, runiiiii”' from flicuiiKl- 
ward coast, to C..'a[)c Coast Roads, luodcraO; and c.IoTidy wcatlicr, 
witli s])owcrs ol' rain occasionally. I''r»n)i tin; 1 Itli to Kifh, af, 
anchor in C.aqx' (.alast R.oa,ds, lino weather. Cn the iTtli, hStli, 
loth, and 20tlji, between the parallels of and (r' i\, cloudy 
weather. Rroiu the 21si to dOth in the ihu;ht ol’ Benin, confi- 
lined and heavy rain. 

September, 1820.—From the 1st to 12(}i, reychinji; honi 
the (lold Coast to the Bight of iliafra, niotlerafe and clbiidy 
Aveather. Inom the 13th to 30th, lH;tween the parallels of 2” N 


and equator, first week cloudy, with rain occasionally; latter 
jiart heavy rain. * 

Sepfember, 1821.—From the 1st to 9th, running from 0^ 30' 
iV, and the meridian towards Sierra J..eone, moderate and line 


weather. From the lOth to oOth, at anchor in Sierra Leone 
River, weather extremely unsettled, ivith a considerable ({uaii- 
lityofrain. 
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81 

f) 
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78 

9 
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79 

10 
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10 

78.', 
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78 

11 

80 

ly 
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12 
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12 
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la 

79 
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TC 

15 
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It 
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14 

78 

11 

79 

15 

SI 

1,5 

78 

15 
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l(i 
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81 

17 
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17 
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17 

80 

IH 
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18 

77 

18 
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19 
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20 

7T, 

20 
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HI 

21 

77;: 

21 
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82.: 

2.1 

80^; 

2.5 

79!- 
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82:1 

24 

8o:i 

24 

77 
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8.5 

25 

79:^ 

25 

80- 

25 

8.5;; 

2r» 

80 

26 

.so:' 

26 

8 1 

27 

soil 

27 

8 i 

27 

8.5:: 

2S 

81 

28 

81 

28 

8.5: 

29 

HI 

29 

79.1 

29 

81:: 

.50 

81 .f 

.i(> 

8r;: 

.50 

8.5,1 

;u 

SI ■ 

31 

78.', 

: .a 

I 

8.5 \ 

3Iean of tlic month . . 

so 

51 can of the month. .. 
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.Mean of tlic month .. 

81.1 

Maxiimuu therm, on 


1 5Iaximum therm, on 

LMaximum therm, on 


the SOth at 1 p. ni. 

82 

! the .50 th at 1 p. m. 

84 

the 25tli at 1 p. ni. 

86 

minimum therm, on 


5Jin. therm, on 24th 


Minimum therm, on 


the .5th at S a. ni.. . 

77 

1 at 1 p. in. a tornado 

7 6 

the 10th at 8 a- in. 

77 


OcloheVy 1811).—Froai th(? 1st to 2.3tli, cruizing in Iront oi‘ 
the lliglit of Benin, nearly tiio whole time beUveen the [)ariillels 
of 4° and 5° N, continued and most heavy rain. 'Hic remainder 
of the month on the Cl old Coast, line weather. 

Octobery 1820.—From the 1st to 13th, between'the parallels of 
1” 20" and erjuator, and O'’ and 3° 30" F, continued and heavy 
rain.* From 14th to 23d, between the parallels ol' the equator 
and 4” N add 3'’ l'.° and 13° VV, cloudy weather, f rom the 
24th to 31st, between the parallels of 5° and 8° 30° N, >md 13° 
and 14° 30" W, continued and heavy rain. 

October^. 1821.— l'’roin the 1st to Kith, <‘niizing between the 
parallels of 8° and t>° N, and 12° and 14° VV, extremely un¬ 
settled and squally weatlu*i‘, attended by lieaVy and frequent 
rain. From the 17th to 31st, cruizing bt^tween the parallels of 
(i° 30' and 11° 30' N, and 14° and 10° W, light winds, c.alms, 
and lino weather. 
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24 

84 
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25 
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25 
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27 

82 

27 

84 
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28 
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ao 
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29 

81. \ 

29 
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30 

HI 

iMcaii of the month .. 

823 

‘iWean 

4)f the month .. 

80ff 1 

M«Km of tlic month.. . 

82 J 

.’Maximum therm, cm 

jMaximuni therm, on 

.Maximum therm, on 


tile 19th at 1 p. Ill. 

sr> 

1 the 

Hiih at I 

p. im. 

84 : 

' tlie 2t)th at 1 p. ni. 

87 

.Minimum tlierm. on 


Irtliiiimum therm, on 


jAIinimum (lierm. on 


tlie 17th at H a. m. . 

78 

1 the lOtli at S 

.I. 111.. 

77 

1 the 14th at 8 a. m. . 

70 


Novenihery 1810.—Tlui whole of tliis * 111011111 , between the 
pnrullcls of 6° and 8° N, and 1° and (i° E, {rcncraily fine wca- 
iher, but a few tornados. 

Novcmhci'y 1820.—Tiic whole of this month, in the vicinity of 
Sierra TiOonc, d,ui ing the first 10 days a considerable quantity id’ 
rain fell. The last fortnight the weather w’us cloudy, but other¬ 
wise fine. , 

November, 1821.—Throughout the whole of this month cruiv.^ 
ing between the Islaml of Gorce and liver 8i(^rra Leone, the 
weather particularly tine, but frequently attended ivitli consider¬ 
able haze. 
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1819. 


1820. 



1821. 



December 1 
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2 
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3 
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4 
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SI 
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8 
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8 

80 

9 

824 

9 
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9 

80 

10 

79 

10 
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ID 

80 

11 
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11 
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11 
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12 

79' 

12 
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12 
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13 


13 
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1.3 

sr; 

14 

79 

14 

805 



14 

80! 

l.> 

82 

15 
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15 

so* 
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82-1 

16 

814 



10 

80 

17 

82* 

17 

814 



17 

795 

IH 

8.3* 

18 

80* 



18 

79 
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8.3 

19 

81 



19 

78 

20 

813 

20 

81 



20 

78 

21 

80 

21 

82 



21 

78 

22 

81 i 

22 

81 



^2 

77* 

23 

78 

2.3 

80 



2.3 

7 9.1 

21 

80| 

24 

794 



24 

79* 

25 

82 

25 

78* 



25 

70-' 

20 

795 

26 

so,V 



20 

80* 

27 

82 4 

27 

784 



27 

80* 

2H 

83 

28 

79,4 



28 

80.' 

29 

8.34 

£9 

79'. 



29 

78-5 

30 

82» 

.iO 

79-5 



.30 

795 

31 

824 

31 

804 



31 

79 

^lean of the month .. 

81 Mean of the month, .. 

804' 

.Mean of tlic month .. 

79* 

Alnxinuim therm, on 

.Maximum 

therm, on 

..Maximum 

them 

1 * on 

the 9tlt at 1 p. in.. 

86 the 4 th 

at 1 p. m.. 

84 

‘the 7 th at 1 p 

. m.. 

85 

minimum therm, on 

lIMinimum 

therm, on 


Minimum 

therm, on 


the 10th at 8 a. m.. 

77 the 25th at 8 a. in. 

75 

the I9th at 8 

a. m. 

75 


Decemberj 1819.—From tlic 1st to 14tli, in and near Princes 
Island, fine weather. From the 15th to 31st, between the 
parallels of 1° 30' and 4" 67' N, running from Princes Island to 
Cape Coast Roads, moderate and cloudy weather ; between the 
19th and 24th, squally at times. * 

December^ 1820.—From the 1st to 16th, between Sierra Leone 
and Cape Palmas, the weather very unsettled and squally with 
rain.* From'the 17 th to 23d, between Cape Palmas and Cape 
Coast; and from the 24th to 31st, at anchor at the latter place, 
weather generally fine and pleasant. 

Decemberf 1821.—The whole of this month at anclior in 
Sierra Leone River. From the 1st to 13th, regular sea and land 
breezes, with fine weather. From the 14th to 23d, a strong 
harmatan blowing, wdth thick hazy weather. From the 24th to 
31st, light and regular sea and land breezes, with fine weather, 
but rather hazy. 
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1S20. 1821, 1822. 


January 1 

82^, 

J anuary 1 

80:^o 

j 

January 1 

77:-!'’ 

2 

83 1 

2 

80 
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26 
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SO 
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ll.Maxiniunx therm, on 
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Ilie 27 th at 1 p. in.| 

84 

1 the 29tli at 1 p. m. 

86 

the 

20tli at 1 p. III.. 

.8.5 

.Ihriinniin therm, oi 
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1 the .3 1st at 8 a. m. . 

77 

1 tlie 

1 st .at S a. ni... 

7.5 


Jainiari/, 1820.—From tlie 1st. to 18th, on tlio CJohl Coast, 
moderate and settled weatlier. luom the 10th to 31. st, cruizing- 
hf.lween the parallel.^ of 4° and o° N, in front of tlie Bight of 
Benin, continued tine weather. 

JuniKirtf, 182T..—From the 1st to 7th, on the Gold Coast, 
moderate and line weather. From the 8th to 23d, between the 
parallels of 5° 30' and 4° JST, and 1'^ 30' and 7° 30' E, light wi/ids 
and fine weather attended by considerable haze. From the !:Mth 
to 31st., near the Island of Fernando Po, and at anchor in the 
Bay, light winds and fine weather ; while at anchor in this Bay, 
found a greater variation of tlie temperature between the night 
and dav than any part of tlie coast 1 had visiled, the range being 
0"orl0°. * 

•himiari/y 1822.—The whole of this month in Sierra Leone 
Biver; the weather in general moderate, but a slight tornado 
‘a- tw o towards the middle of it. 

2 n 2 
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[May, 


1820. 


1821. 


February 1 88° 

2 831 

• 3 

4 8.3 i 

6 83 

6 8.3' 

7 8211 

8 84^ 

9 84 V 

10 84 

11 823 

12 84 

13 82.3 

14 83 

15 82? 

16 8si- 

17 84 

18 84 

19 83 i 

20 83? 

21 84^ 

22 83 

23 83 

24 83 
26 81 ^ 

26 • 83 

27 83? 

28 84? 

29 84 


31eaii of the montli.. 8.3? 
jVlaxiiiium therm, on 
the 9th at 1 p. m.. 86 
Minimum therm, on 
the 15tli at 8 a. m.. 81 


February 1 82* 

2 81? 

3 .81 

4 82? 

5 82] 

6 82? 

7 823 

8 HI? 

9 82i 

10 S3i 

11 83 

12 82? 

13 83r: 

14 83? 

15 82? 

16 82? 

17 8.3 

18 83? 

19 83? 

20 84 

21 84 

22 84 

23 84 

24 84 

25 84 

20 83? 

27 82 

28 83? 


51 can of the month .. 83 

Maximum therm, on 
the 1st at 1 p. m.. 86 
Alininmm therm, on 
the 1st at 8.a. m.. 78 


Februaryf 1820.—Throughout this month, cruizing between 
the parallehs oI‘ 4^^ a\id C° W, and 3° and E, generally fine 
weather. 

Kehriiary f 1821.—Nearly the whole of this month between the 
parallels of 2° 30' N and the equator, and 8° 30' and 1° 30' K, 
light winds and cloudy, but fine weather throughout. 
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Marchy 1820.—From the 1st to 7th, in and near Princes 
island, in general, fine weather, Liit sometimes squally. From 
tlie -Sth to 28th, between the parallels of 2° and 5° 30' N, and 
7° 30' and 2^ E ; the remainder of the month on the Gold Coast; 
generally fine wdather; between the first periods had a few tor¬ 
nados. 

March, 1821.—From the 1st to 7th, between the parallels* of 
2® N and 1° 21' E, and the Gold Coast, moderate and fine 
weather. From the 8th to 21st, on the Gold Coast, fine weather. 
From the 22d. to 31st, between the parallels of 3° 30' and 1° 30' 
N, and 1° and 7° E, moderate and pleasant weather. * 
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April, 18'20.—Ffioin the 1st to 24tli, nuiuln<jj from the Gold 
Coast to the Island of Ascension, between the coast and equa¬ 
tor experienced frequent and heavy tornados; and between the 
parallel of 3° N and the latter had continued and heavy rain. 
Crossed the meridian and equator on the Kith nearly at the 
same time, after which had strong southerly and SSE winds, 
with cloudy weather, all the way to Ascension. The remainder 
of Vhe month at anchor at Ascension fine weatlier. 

April, 1^21.—F rom the 1st to 1 Itli, in the vicinity of Princes 
Island, experienced several tornados ; otherwise had fine wea¬ 
ther. From the Pith to 20th, running from Princes Island to 
the Gold Coast, experienced frequent and heavy tornados. 
From the 2Lst to 30th, on the Gold Coast, tine weather, with the 
exception of a tornado at times. 
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Mat/, ](S20.—From the 1st to Itiih, at" unclior at Ascension, 
fine clear weatlier. jh’om the 17th to 3lst, running from Ascen¬ 
sion to Cape Coast Roads. ^Vhiie south of’ the equator, had 
strong breezes and cloudy weather. On approaching the coast, 
experienced unisettled weather, with rain. 

Maifj 1821.—From the Isttt) 7th, at anchor in Cape Coast 
Roads, cloudy weatlier, with rain occasionally. From th,e 8th 
to 14th, between the Cold Coast and equator, varfable w(;ather, 
sometimes fine, at others rainy. From the both to 20’th, between 
the equator and the Island of Ascension. On the 27 th, anchored 
at the latter; fine W'eather throughout. , 
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Article X, 

On I he Tldgkl of the Barometer, By M. P. Moyle, Es(|. 

t 

(To the Editor of the Annals of Vliilosojthy.) 

DEAR SIR, Ifrltfon, u'ljnilirt, 182.'?. 

A rnoj’F.K collection of accurate haroinctrical observations 
would give us a correct idea of the height of the dilTert nt places 
where tiiey are kept above the level of the .sea, as well us serv¬ 
ing other u.seful purposes ; but unless every necessary correction 
is made, this cannot be obtained. From the few observations 
that 1 have made on those tables vvhic.h have appeared in ihe 
Annals, this consideration does not setun to Iiave betn ])roperly 
meditated. It may not, therefore, be unacceptable to such of 
your corresjjondents to make a few remarks on tliis particular 
])oint, and thereby prove its necessity. 

It is well known tliat mercury expands by heat, and contracts 
on the application of cold. Hence the height of the mercurial 
colunm in the barometer is affected not only by the prcvssuro of 
the atmosphere, but by th.e temperature, and the attention of 
meteorologists ought to jje more fully drawn to this considera¬ 
tion to render their tables of tln^ greatt'st utility. 

The stamlard temperature for observation is agreed on all 
hands to bo t)f Fahr.; con.se(juently if matlc at a time when 
the thermometer stand.s above or below, this point, it must of 
ne,C(;ssity indicate a higher or lower range respectively; and to 
prove the extent of error arising from the neglect of this circum¬ 
stance, let us suppose that tin; lieight of oO inches of mercury 
is taken when the attached thermometer stands at 72""; this 
would give an excess iuljove what it would be at o2° of more than 
-^'„bths of an inch from the mere expansion of the mercury. 
iSo wonder then that errors arise in our calculations. 

General Roy found that tlie expansion of one inch of mercury 
in the barometer tube at 32'^ .was *0001127 ; henetj^ to reduce the 
observed height of the mercury to what it would be at 32°, 
becomes an easy matter; but for the greater facility, I have 
constructed t\ie following table, which represents the expansion 
of on5 inch of mercury for its corresponding temperature. It 
extends from 32° to 1.70° beyond which it is not probable that 
any observation will be made. 

in order to obtain tlu^ exact temjmraturc of the mercury, the 
ol)servation should b(^* made by a tliermomc.'ter attached to the 
fiame of the barometer, that it may warm and cool along with it. 
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32^' 

•0001127 

f)2° 

*0032910 

92° 

•0004020 

122° 

•0093030 

33 

*0001127 

03 

*0033970 

93 

•0005026 

123 

•0094270 

34 

•0002250 

04 

*0035040 

94 

•000(i030 

124 

•0095220 

• ^ r- 
.).> 

*0003370 

05 

•0030102 

95 

•0007032 

125 

•0090102 

3() 

•0004492 

00 

•0037102 

90 

•000te2 

120 

•0097102 

37 

•0005010 

07 

*0038220 

97 

•0009030 

127 

‘0098040 

38 

•0000720 

OS 

•0039270 

98 

•0070020 

128 

•0098970 

39 

*0007840 

09 

•0040330 

99 

•0071020 

129 

•0099910 

40 

•0008952 

70 

*0041382 

100 

•0072012 

130 

•0100802 

31 

*0010002 

71 

•0042432 

101 

•0073002 

131 

•0101772 

42 

*0011170 

72 

*0043480 

102 

•0073990 

132 

•0102700 

13 

•0012270 

73 

*0044520 

103 

•007-1970 

133 * 

•0103020 

-11 

•0013380 

74 

•0045570 

104 

•00759(i0 

i:m 

•0104550 

45 

•0014482 

75 

•0040012 

105 

•0070942 

135 

•0105472 

•H) 

•0015592 

70 

•0047052 

100 

•0077922 

130 

•0100392 

47 

•0010080 

77 

•0048090 

107 

•0078900 

137 

-0107310 

48 

*0017770 

78 

•0049720 

108 

•007987t) 

138 

•0108220 

49 

•()()1887t) 

79 

•00507(;0 

109 

•0080H50 

139 

•0109140 

50 

•0019902 

80 

•0051792 

no 

•0081822 

140 

•0110052 

51 

•0021052 

81 

•0052822 

in 

•0082772 

141 

•0110902 

52 

*0022140 

82 

•0053850 

112 

•0083700 

142 

•0111870 

53 

•0023220 

83 

•0054370 

113 

•0084720 

143 

•0112770 

54 

•0024310 

84 

•0055900 

111 

•0085(i90 

144 

•0113(180 

.)5 

•0025392 

85 

•0050922 

115 

•0080052 

145 

•0114582 

.j() 

*0020472 

80 

•0057912 

no 

•0087012 

146 

•0115482 

57 

•0027550 

87 

•00588()0 

117 

•0088570 

147 

•0110380 

58 

•0028020 

88 

•0059971) 

118 

•0089520 

148 

•0117270 

59 

*0029700 

89 

•0000990 

119 

•0090480 

149 

•0118170 

(iO 

*0030772 

90 

•0002002 

120 

•0091432 

150 

•0119002 

til 

•0031842 

91 

•0003012 

121 

•0092380 




There arc different ways to calculate th*e correction from this 
table; the first, and most accnrat{', is, that of multiplying the 
sum in the table corresponding with the observed temperature 
bv 30, which gives the expansion for 30 inches of mercury. 
Tlien let the tWjserved height of barometer be 28*420, attached 
thermometer 72^^, and we shall have 4348 x 30 = 13044. 
Then 30*13044 : 30 :: 28*420 = 28*20097. 

The second, the one I always adopt, as beingmiore e:;^pedi- 
tious, is by multiplying the sum corresponding with the temper¬ 
ature by the observed height of mercury, and then taking it from 
the observed height, viz. 4348 x 28*42 = 1*2357 —^28*‘320 = 
28*20(J43, differing a mere nothing from the first method.* 

It appears from the Ann. de C'him. et Phys. that the meteo¬ 
rological table published monthly in them has the proper correc- 

* The correction obtained l>y this nietbojJ niust be added to or siihirarlcd trom the 
observed heights, according as tlic teniporaturc is below or above the standard tciiipeia- 
Hire, or3‘i® of Tahr. 
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tion made, and that it is marked at nine in the morning, at noon, 
at three in the afternoon, and at nine at night. 

From tlie inoiithly mean of these heights, it appears that the 
barometer is highest at nine in the morning, next liighest at 
nine in the evening, .lower at noon, and lowest of all at three 
in the afternoon. The proper hours, therefore, lor taking th(j 
Jieights of the barometer is nine in the morning, and at three in 
the afternoon. 

The elevation of the barometer above the level of the sea 
ought also to be noted when known ; and if a correction is made 
for it in the results given, it should also be remarked, as some 
meteorologists allow for it, while others are guilty of the 
omission. I am, dear JSir, your humble servant, 

M. P. Moti.k. 


Articj^e XI. 

Some Particulars regarding the Ashmolean Cafa/ogttc of Extra¬ 
neous Fossils^ puhlisfted in Ealin by jMr. Eduard Enid (or 
Eltvi/d) : and recommending a Translation of the same to be 
made and printed. By Mr, John Farey. 

(To the Fditor of the Annals of PhilosopJnj.') 

SIR, JJn-chnid-slrcrl^ J\farrli IS'’-.*}. 

In pursuance of a design w'hich 1 formed some years ago, f)f 
collecting as many as possible of the published localities oflossil 
shells, and of other organic remains, in some instances, 1 lately 
made an alphabetical arrangement of the 294 placeSy to which 
Mr. Edward Jjuid (or Llwyd) seems to mo to refer, in the second 
edition of his descriptive Gatalogne oi'ihc Ashmolcan Museum at 
Oxford, printed in 1760. This book I borrowed of my friends 
JVlessrs. Sowerby, having, after many years inquiry, never 
been able to meet with a copy of it on sale, from whence I 
conclude that it is out of print, and become very scarce and 
dear; which circumstances induce me to request you to give 
inserf.ion in the Annals to a few particulars regarding .i\Ir. Luid’s 
work^ with the hope that the same may excite the attention of 
the collectors of fossil shells. See. and prove of some use to them, 
and may lead to the publishing of an Englisli edition of this 
work, ty some gentleman connected with tiie University ; 
w herein 1 hope, that the copper plates to Mr. k.’s book are pre¬ 
served, and might sei've lor a cheap English edition. 

The specimens of organic remains, ike. mentioned, and briefly 
described, by Mr. Luid, including some sparry substances at the 
beginning, seem about 1800 in number; 1766 of which speci¬ 
mens are distinguished by a series of numbers, and some others 
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arc interpolated, and marked a, b, c, &c. in addition to the 
number. 

The local index which T have made shows, that 30 places, 
which I shall mention presently, furnished more than one-half 
of the ^vholcj collection, or 10(i5 of the gipecimens enumerated ; 
consisting of 477 fossil shells, and 588 other bodies, mostly 
organixed ; the produce, a])parently, of twelve of the assemblages 
ot strata, as<‘.erlained by iVlr. William Smith, and enumerated in 
his Geological Table, f rom the iMudou cUnj dovvnwards Jo the lias. 

It hence ajipoars, that 25 of the plac{\s, among the most pro¬ 
ductive of Ashmolean specimens, I'urnishetl none to the Smithean 
collection, of about 1155 specimens of shells, vkc. which Mr. S. 
in .June, 1810, deposited in the llritisfi. Alusra/n,* whoao loca¬ 
lities, he has partly mentioned in two c[uarto works, Strata 
Idinitified,” and a “ Stratigraphical System ” (but which works, 
unfortunately, remain unfinished) ; ami which localities, as far as 
they have been published, are enumerated in alphabetical order, 
in the “ Philosophical Magazine,” vol.5(), p, 271. 

For the purpose of ascertaining t/tc s/ra/a of the fillowing; 
])laces, I have consulted Mr. Smith’s separaf.e (Geological 
Gounly Maps,” exce])t as to lancohi and iVorthampton counties, 
which are not yet published, and as to which, 1 have consulted 
his original “ Geological M ap of Faigland,” published in »Septem- 
ber, 1815; which last was accom[>anicd by an interesting 
“ Memoir,” which has, 1 think, been strangely overlooked, by 
almost every subserjuent writer. 

1. h^rom the ijontlmi clai/, on the N shore of Shoppy Island, 
near Minster, in Iveiit, 5 shells and, in all, 25 specimens, are 
described by Mr. laud. 

2. hroiu the For!land rock, at Brill, 10 miles W of Aylesbury, 
Ihicks, 11 shells and 2 other specimens. 

3. From the Coral rag and pisolite, ahO* places ; which, hegin- 
nin<g south-westward in tlie range of these strata are as follows, 
viz. Faringdon, 13 miles W of Abingdon, Berks, 29 shells and 
89 others ; tln^se 118 specimens being the greatest number from 
any one place ; Garford (or Garvord) 4 miles W by S of Abing¬ 
don, Berks,'9 shells and 25 others; Marcham, 2p inil(?s VV by 
S ot’Abingdon, Berks, 40 shells and 54 others ; Bessel’s-Leigh 
(or Basie’s L.) 3 miles NW of Abingdon, Berks, 15 shejls and 
10 others; Chawley, 4-^ miles N by ^V of AMngdon„ Berks, 
5 shells and 13 others; and Stanton (St. .lolm’s) 3 miles Nli. ot 
Oxford, 5 siiells and 11 other specimens. 

4. From the Woburn sa)id, at 3 j-laces, vi/. Ciimyer, 4-h miles 
iV by VV of/iVbingdon, Berks, (i shells and 10 others; Buliington, 
l! mile SH of Oxford, 28 shells and 28 others ; and Staflbrd 
(Grove, 2^ miles FNE of Oxford, 2 shells and 11 other specimens. 

* See vol. xi. p. 361 of the Fir^t Seriw of fhc Annah, also the Phil. Mag. vol. li. 
p. 180. The places common to both tMllc'Ctioiis arc, Kcllo’.vay.s 11. ; Marsbam; Slicppy 
3.; Slonefiiiehl; and T<»v.T'*sier. 
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6 . From the Clunch dayy at 2 places, viz. Oxford city, Sunk 
Fences or Walks, &c. 19 shells and 7 others; and Cowley, A 
mile SSE of Oxford, 41 shells and 27 other specimens. 

0. From Kellonmtj's stoiiCy at Kelloway’s Bridge (or Calloway 
B.), 2 miles NE of Chippenham, Wilts, 13 shells. 

From the Cornhras/i, at 5 places, viz. Witney, 4 miles NNE 
of Bamptou, Oxfordshire, 40‘ shells and (13 others; Kidlington, 
2^ miles SE ofWoodstock, Oxfordshire, 21 shells and 13 others; 
Islip, 4 miles SE of Woodstock, Oxfordshire, 13 shells and 13 
others ; Charlton, 3 miles S of Bicester, Oxfor<lshire, 5 shells 
and 24 others ; and Raunds (or Ranee), 3 a miles S of Thrap- 
ston, Northajnptonshire, 10 shells and 10 other specimens. 

8 . From the Forest Marble at Stonesfield (or Stunsfield), 2 j 
miles W of Woodstock, Oxfordsliirc, 0 shells and 51 other spe¬ 
cimens. 

0. F’rom the Upper Ooli/e, at 3 places, viz. Towcestcr (or 
Tocester), 8 miles SSW of Northampton, 9 shells and 6 others ; 
Welliugboroiigh, 04 miles S of Kettering, Northampton, 7 shells 
and 0 others ; and Desborough, 4 a miles N W of Kettering, Nor¬ 
thamptonshire, 8 shells and 10 other specimens. 

10. From the Fuller i^-earthy at Marston Tnissel (or Merstoii 
T.), II 4 . miles WNW of Kettering, Northamptonshire, 13 shells 
and 11 other specimens. 

11 . From the Under OolitCy at 4 places, viz. Birlip Hill, 5 milcvS 
FiSE of Gloucester, 9 shells and 4 others.; Barrington (Great ?) 
5 miles E of Nortbleach, Gloucestershire, 22 shells and 12 otliers; 
Fpton, A mile W ol' Bui ford, (Jxfoixlshirc, 7 shells -and 9 others ; 
and By held, 0]- miles SW of Baventry, Northamptonshire, 21 
shells and 3 other .specimens. 

12 . From the IJasy at 2 ]>laces, viz. Parton Passage (or Pyr- 
ton P. on the W shore of Severn River), 4 miles SSW of Newn- 
liam, Gloucestershire, 23 shells and 28 others ; and Whitton (on 
S shore of Humber River), 10 miles W of Barton, Lincolnshire, 
28 shells and 11 other specimens are desci'ibed, and part of them 
figured, by Mr. Luid ; 56 of which latter are shells. 

love out of the above 30 places, the least production of shells, 
^vc. have furnished Mr. L. with 13 specimens each f all the other 
264 places mentioned in his v/ork, gave less numbers than 12 
specimiens each to the Ashmolean collection, except, perhaps, 
•some o,f those'‘unnamed places, included under the respective 
county names. 

In a new edition of l.uid, 1 beg to suggest that the several 
specimensJigiircd, should be pointed out by a reference to the 
number of the plate or (able. The want of these references, and 
the apparently random placing of the figures in the plates, are at 
pre.sent very perplexing ; ami, lastly, I reipiest, that an index to 
the several localities may accompany such edition, towards the 
preparing of which, I would gladly iond assistance ; and am. 

Yours, &c, John FAUiiy, 
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Article XII. 


A Description of the Crystalline. Form of some new Minerals, 
•By H. J. Brooke;, Esq. FR^! FLS. &c. 

(To the Editor of the Aiinals of Fhilosophy.) 


DEAR SIR, 19, 1822, 

Having lately been engaged in an examination ol* the crys¬ 
talline forms of minerals, and in a lew instances of their cliernical 
characters, preparatory to a list I have proposed to add to an 
elementary introduction to crystallo^rapliy, I have observed a 
lew new results, which form the substance; of the fullovviug* brief 
notices : 

Arfwcdsonile. —Tlic benefits which mineralogy has derived 
from the labours of Mr. Arfvvedsou have induced me to associate 


his name with this mineral, which is from Clreeidand, and is 
black and foliated, and has been hitherto called ferriferous 
hornblende. It difl'ers, however, from hornblende in its angles, 
its specific gravity, and its hardness. 

I am not aware of its occurrence in determinable crystallina 
forms. It has cleavages parallel to the lateral planes, and to 
both the diagonals of a rhombic prism of 123° 55'', but there is 
no transverse cleavage to determine whether this prism is right 


or oblique. 

Its colour is black without a shade of green, its cleav- 
ag'o planes, and its cr(;ss fracture, hnvo a greater lustre than 
those of amphibole, and it is scratched bj aiiq)hibole. 

Specific gravity 3’44. 

It sometimes accompanies the sodalite from (Greenland. 
Cleavtdandile. —Tlie alOilc, and the siliceous spar of llaussman. 


w'hich accompanies the green and red tourmaline from C.’hester- 
field, in Massachusetts, arc varieties of the same mineral. Two 
difierent nainca. having been given to this substance, it becomes 
necessary either to adopt one of these to the exclusion of the 
other, or to assign a new one to the species. 

As the alhile is generally Idue, and sometimes redf its name 
is consequently bad, and siliceous spar might be apphejl with 
equal propriety to other substances ; 1 have, thereX'on;, preferred 
adopting the term Cleavelanditc to denote the species, out of 
respect to the Professor of Natural Philosophy in Bowdoin 
College, United States. ^ 

This species has cleavages in three directions, parallel to the 
planes of a doubly oblif[ne prism. 


* The specimen which Hrst cnablcil me to iletcrniine tlie tomi is bright blue, ft 
came from liabrador, and was given me by. the Rcv. C. I. Latrobe. JM. Nordeiiskiold 
has tavoured me with h specimen wliich is red. 
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PoiiM. 119° 30' 

PonT. 113 0 V 

MouT. 93 30 


Zoixite is crystallogK^phically, as well as die- , M T 
mi<*ally, a distinct species of mineral. It has 
been classed by the Abbe Ilaliy under epidote, 
a mistake into which he lias probably fallen from observing 
crystals of epidote apparently forming part of the mass of the 
specimens of zoizite from Carinthia. 

Some specimens of it have been sent to this country from the 
Tyrol under the name of spodumene, and resembling that mineral 
in colour, and it probably accompanies the true spodumene from 
that locality. 

A mineral called zoizite from the Oural Mountains, which has 
been e.xamined chemically by Mr. Children, and found to agree 
in its characters w'ith zoizite, has afforded the most accurate 
measurements of the prism. And Mr. Heuland has kindly sup¬ 
plied me with other specimens of this mineral, liy means of 
which I have been enabled to ascertain that the angles of the 
jirism are the same in specimens from all the ditfcrenl. localities 
in which the mineral occurs. 

Its form is a rhombic prism, probably oblique from an obtuse 
edge, the lateral planes measuring' 119° 30', with a briglit cleav¬ 
age plane parallel to the short diagonal of tlie prism. 

Arsenijerous Phosphate of Ijcad. —d’his substance occurs at 
lohangeorgonstadt in yellow liexagonal prisms, the terminal 
edges of which are replaced by single piunes. 

ft presents crystalline faces after fusion by the blowpipe, as 
phosj)hate of lead does, and it exhales an abundance of arsenical 
fumes when fused on charcoal. It appears, therefore, to contain 
both arsenic and phosphoric acids, but 1 cannot find any analy¬ 
sis of it published. 

I have taken this notice of it for the purpose of observing that 
tile same species is found also at Tlceralston in small yellow 
hexagonal prisms, and has been called arseniate of lead ; from 
which, however, it may be readily distinguished by Us crystalliae 
character after fusion. 

Carhonute oj'Magnesia and Iron .—On measuring the anglCvS 
of ditfyent spt^cimens of the substances which have been culled 
bitter spar, or magnesian carbonate of lime, I have fourul one 
variety difiering in its angle from all the others. 'I'his is the 
yellow varipty from the Tyrol, which occurs in single crystals 
imbedded in talc or chlorite. 

Its form is an obtuse rliomboid, measuring 107° 30', the 
corresponding angle of the true bitter spar being 106° 15'. 

On observing this difference in the angle, I dissolved a portion 
of the yellow crystals in dilute sulphuric acid, and obtained from 
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the solution crystals of sulphate of magnesia, tasting, however, 
very strongly of iron. 

There was no residuum except a small quantity of the talc 
which penetrated the fragment I examined,* and the solution 
gave no trace of lime ; the mineral appea/s, therefore, to be a 
earbonate of magnesia and iron. 

Ten grains kept for some time at a red heat lost 4*82, and the 
colour became a snuf 1-brown. 

Ten grains dissolved in dilute muriatic acid left a sii,iall inso- 
. luble residuum, apparently of the talc in which the mineral is 
imbedded. A few drops of nitric acid being added toporoxidate 
the iron, a precipitate was obtained by succiiiate of ammonia, 
which, when washed, and heated to redness, to destroy tlie suc¬ 
cinic a.'iid, weighed 1 gr. 

loom this exj)eriment, the mineral might consist of 1 atom of 
carbonate of iron, and 9 atoms of carbonate of magnesia. 

Tor if to the apparent loss by heating.4*820 

we add the increase occasioned by tlu; peroxidation of 
tlie iron, we shall have the true weight of the matter driven 

1 gr. peroxide of iron, equivalent to *815 protoxide, 

tliflerence.0*185 


6*00,5 

()*815 ])rotox. of iron requires of carbonic acid for saturation 0*600 

0*600 carbonic atud i . . 

If this be carbonic acid. 4*606 

I *.‘11.5 carb. iron it would require of magnesia for its 

iS*()06 carb. mau:, saturation.... 

*920 Giv ing carbonate of magnesia. 

If we consider 7**26 as the equivalent for paibonate of iron, and 
6*26 as that of carbonate of magnesia, we sliould have 

7*25 : 5*26 :: 1*316 : 0*96 nearly 
And 0*96 : 8*()06 :: 1 : 9 nearly. 

ihit a more accurate analysis might possibly vary these propor¬ 
tions. 

Lati'obite ,—It is to the Ixcv. C. T. Latrobe that I am indebted 
for specimens of the mineral to wliich 1 have given this designa¬ 
tion. And mineralogy is also indebted to him for the researches 
he has himself made, and tvansed to be made l>y others, in remote 
districts seldom visited by Europeans. 

The mineral in question came from Arnitok Island near the^ 
coast of Labrador; it is acconij)anied by mica and carbonate of 

* The true bitter spar leaves a pulpy resiiluuiii of sulphate of linie when dissolved in 
dilute sulpluicic acid. 
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lime, and imbedded in a greyish-coloured substance which I 
suppose to be also new to mineralogy. 

Tlie colour ol‘ latrobite approaches to pink like some of the 
deep coloured varieties of lepidolite. 

Its specific gravity ^s about 2*8. 

It scratches glass, ahd is scratched by felspar. 

It has cleavages in three directions, parallel to the lateral and 
terminal planes of a doubly oblique prism, P on M, 98° 30'; 
P on T, 91° ; M on T, 93° 30'. (See the figure already given.) 
The plane parallel to P is very dull, and the measurement 
obtained 1‘rom it not to be confidently relied on ; those parallel 
to M and T afford good reflections, but one of these is brighter 
than the other, 

I send herewith specimens of the arfwedsonite and latrobite, 
which you will, perhaps, take the trouble to analyze at your 
leisure; and 1 remain, yours truly, 

U. J. JIkookk. 


Article XIII. 

Oil the .Discovert/ of Acids in Mineral Substances. 

By James Smithson, Esep FRS. 

(To the Editor of the Annals cf Philosophy.) 

SIR, .^pril 12, 1823. 

Acids, it is well known, have been repeatedly overlooked in 
mineral substances, and hence dubiousness still hovers over the 
constitution of many, although they have formed the subjects of 
analysis to some of thg greatest modern chemists. 

To be able to dissipate all doubts—to ascertain with certainty 
whether an acid does or does not exist, and, if one is present, 
its species, and this with such facility that the trial may be inde¬ 
finitely renewed at pleasure, and made by all, so that none nee<l 
believe but on the testimony of his own experiments, is the 
degree of analytical power which it Avould be desirable to 
possess. 

So/ar as Phave gone in these respects, I here impart. 

As the carbonates of soda and of potash precipitate all the 
solutions of earths and metals in acids, so do they decompose 
all their s^lls by fusion with them. Fusion with carbonate of 
soda or potash affords there a general method of separating 
acids from all other matters. 

Lead forms an insoluble compound with all the mineral acids 
except the nitric. It may consequently be immediately known 
whether a mineral does or does not contain an acid element by 
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the carbonate of soda or potash, with which it has been fused 
after saturation by acetous acid, foruuiig or not forming a preci¬ 
pitate with a solution of lead. 

If the production of a precipitate proves the presence of an 
acid, the determination ot its species will present no great difti- 
culty. • ^ 

1. Sulphuric If the alkali which has received it from 

the mineral is fused on charcoal, and then laid in a drop of 
water placed on silver, a spot of sulphuret of silver will be pro¬ 
duced, as I have stated on a former occasion.* Bright copper 
will likewise serve for this purpose. 

Fusion in the blue flame will often be suflicient to deoxidate 
the sulphur. 

It is needless to observe that the alkali used in this trial must 
itself be perfectly free from sulplmric acid. When such is not 
possessed, its place may be supplied by Rochelle salt, or by cream 
of tartar. 

2. Muriatic Acid .—I have likewise discovered a test of chlo¬ 
rine, and cor.sccpiently of muriatic acid, of delicacy erpial to the 
foregoing. If any matter containing chlorine or muriatic acid is 
laid on silver in a drop of solution of yellow sulphate of iron, or 
of common sulphsite of copper, a spot of a black chloride of 
silver, whose colour is indejjcndcnt of light, and which has not 
l)een attended to by chemists, is produced. The chlorine in a 
fear, in saliva, even in milk, may be thus made evident. When 
the (juantity of chlorine in a liquor is very small, a bit of sulphate 
of copper placed in it on the silver is ])rcferable to a solution. 
To find chlorine in milk, I put some su!pha.te of copper to if, 
and placed a small piece of bright silver in the mixture. 

3. Phosp/ioric Acid .—^^fhe alkali containing it, after satura¬ 
tion by acetous acid, gives a sulphur-yellow ])recipitate with 
nitrate of silver, which no other acid does. The precipitate 
obtained with lead crystallizes on the blowpipe. M. Berzelius’s 
elegant method of detecting phosphoric acid is universally 
known. 

4. lioracic Acid .—Its presence in carbonate of magnesia, and 
ill some other pf its compounds, is indicated by the green colour 
they give, during their fusion, to the flame of the lamp. 

iVL Gay-Lussac has observed that a solution of boracic acid in 
an acid changes the tmlour of lurraeric paper toured, like an 
alkali.T Borax, to which sulphuric acid has been put, dofes so, 
and the same is of course the case with a bead of soda containing’ 
boracic acid. 

The most certain test of boracic acid in a soda bead’, See. is to 
add sulphuric acid to it and then spirit of wine, w hose flame is 
coloured-green, if boracic acid is present. 


* ^nttah of Philoiophy for July, 18S0. 

t Annalcs de Chimic et dc Physique, tomexvi. p. 75. ^ 

New’ Seriesf vol. v. 2 c 
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6. Arsemcnl Alkali containing it produces a brick-red 

precipitate with nitrate of silver.* 

6. Chromic Acid .—Chromate of soda and its solution are 
yellow, and so is the precipitate with lead. That with silver is 
red. 

Chromate of soda or potash fused on a plate of clay leaves 
green oxide of chromium. 

Chromate of lead fused on a plate of clay produces a very 
dark-green mass, which is probably chromate of lead ; with an 
addition of lead, it forms a fine red, or orange glass. 

Lead added to the green oxide left by chromate of soda on 
the clay plate, dissolves it, and forms an orange-coloured glass. 

The green oxide of chromium sometimes acts the part of an 
acid. 1 have seen a combination of it with oxide of lead found 
in Siberia, in regular hexagonal prisms, having the six edges of 
the terminal face truncated (llaiiy, ])1. Ixviii. fig. do); melted with 
lead on the clay plate this would undoubtedly produce the 
orange glass; and fused with nitrate of potasli it w'ould form 
chromate of potash. 

7. jSlolybdic Acid .—If molybdate of soda or potash, or, I 
apprehend, any other molybdate, is heated in a droj) of sulphuric 
acid, the mixture becomes of a most beautiful blue colour, cither 
immediately, or on cooling. 

The solution of molybdate of soda in sulphuric acid affords 
with martial prussiate of potash, a precipitate of the same colour 
that copper does. Tincture of galls gives with this acid solution 
a green precipitate ; but with an alkaline solution of molybdic 
acid galls produce a fine orange precipitate. If an alkali is put 
to the green precipitate, it becomes orange; and if an acid to 
the orange precipitate, it becomes green. 

8. Tungstic Acid .—If tungstate of soda is heated with sul¬ 
phuric acid, the granules of precipitated tungstic acid become 
blue, but not the solution ; and the phenomena cannot be con¬ 
founded with those presented by molybdate of soda. Martial 
prussiate of potash has no effect on this acid licpxor. 

Tincture of galls put to the solution of tungstate of soda in 
w'ater does not affect it. On the addition of an acid to this 
mixture, a brown precipitate forms. 

If tungstate of soda is heated to dryness with a drop of muriatic 
acief, a yellow mass is left. On extracting the saline matter by 
water, yellow acid of tungsten remains. It is readily soluble in 
carbonate of soda. If taken wet on the blade of a knife, it soon 
becomes blue. This is made very evident by wiping the blade of 
the knife‘with a bit of white paper. Possibly a small remainder 
of muriatic or sulphuric acid among it is required for this effect. 

9. Nitric Arid .—Nitrate of ammonia produces no deflagration 
when filtering paper, wetted with a solution of it and dried, is 
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burned; the salt volatilizing before ignition, most, or all, the 
other nitrates deflagrate. 

If metallic copper is put into the solution of a nitrate, sulphu¬ 
ric acid added, and heat applied, the copper dissolves with etfer- 
vescencc. 

10 . Carbonic Acid .—It is to be discovered in the mineral 
itself. The application of heat is, in some cases, required to 
1 t'lider the eflervesceuce sensible. It has been sometimes over¬ 
looked in bodies from want of attention to this circumstance. 

. 11. Silica .—A simple and suflicicnt test of it is the fdrmation 

of a jelly, when its combination with soda is put into an acid. 

It has evidently not been intended to enumerate all the meanijt 
by wdiich the presence of each acid in the soda bead* could be 
jjcrceived or established. Little has been said beyond what 
appeared required and suftlcient. 


Mention has been made above of small plates of clay. 

They are formed by extending a white refractory clay by 
blows w ith the hammer, between the fold of a piece of paper, 
like gold between skins. The clay and paper, and then cut 
together with scissars into pieces about 4-lOths of an inch long, 
and 24 -lOths of an inch wide, and hardened in the fire in a 
tobacco-pipe. 

They are very useful additions to the blowpipe apparatus. 
They admit the use of a new t(^st, oxide of lead. They show to 
great advantage the colours of matters melted with borax, &c. 
Quantities of matter too minute to be tried on the coal, or on the 
platina foil, or wire, may be examined on them alone, or with 
fluxes. Copper may be instantly found in gold or silver by fusing 
the slightest scrapings of them with a little lead, &c. &c. 

Cut into very small, very acute triangles, clay aflbrds a sub¬ 
stitute for Saussure’s sapparc. •• 


* Article XIV. 

Analyses of Books. • 

l^arralive oj" a Joarneif to the Shores of the Polar Sea, in the 
Years 1819, 1820, 1821, ami 1822. By John Franklin, Capt. 
RN. FRS. and Commander of the Kxpedition. , With an 
Appendix on various Sabjccls relatinv^ to Science and ISatarul 
Ilistori/. Illitsfrated In/ na/neroas J*la/es and Maps. Pub-' 
lished by Authoritp oj'lhe Highl Honourable the Pari Jiafhurst. 

The late period of the month at which this most interesting 
work has been submitted to our attention, in conjunction with 
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other circumstances, compels us to postpone, for the present, 
the regular analysis of it which we purpose to give ; and to con¬ 
tent ourselves with extracting from the copious Appendix, the 
following observations on the Aurora Borealis, to which subject 
Capt. Franklin’s attention was expressly directed in his Instruc¬ 
tions. 

Aurora Borealis. 


Oeneral Remarks .—So few observations of the Aurora 
Borealis in high northern latitudes have been recorded, that k 
trust a minute account of the various appearances it exhibits, 
will not be thought superfluous or uninteresting. The remarks 
of the late Lieut, Hood are copied verbatim from his journal. 
They speak sufficiently for themselves, to render any eulogium 
of mine unnecessary. To this excellent and lamented young 
officer, the merit is due of having been, 1 believe, the first who 
ascertained by his observations at Basquiau-llill (combined w it h 
those of Dr, Richardson at Cumberland House), that the altitude, 
of the Aurora upon these occasions w'as far inferior to that 
w'hich had been assigned to it by any former observer. He also, 
by a skilful adaptatiorr of a vernier to the graduated circle of a. 
Kater’s compass, enabled himself to read off small deviations of 
the needle, and was the first who satisfactorily proved, by his 
observations at Cumberland House, the important fact of the 
action of the Aurora upon the compass-needle. By his inge¬ 
nious electrometer invented at Fort Enterprise, he seems also 
to have proved the Aurora to be an electrical phenomenon, or at 
least that it induces a certain unusual state, of electricity in the 
atmosphere.” 

** The observations of Dr. Richardson^ independent of their 
merit in other respects, point peculiarly to the Aurora being 
formed at no great elevation, and that it is dependent upon cer¬ 
tain other atmospheric phenomena, such as tiie formation of one 
or other of the various modifications of cirro-stratus.” 

With respect to my own observations, they were principally 
directed to the effects of the Aurora upon the magnetic needle, 
and the connexion of the amount, &c. of this effect, with the 
position and appearance of the Aurora. 1 have been anxious to 
conhne myself to a mere detail of facts, without venturing upon 
any theory.* My notes upon the appearances of the Aurora 
coincide with those of Dr. Richardson, in proving, that that 
phenomenon is frequently seated within the region of the clouds, 
and that it is dependent, in some degree, upon the cloudy state 
of the atmosphere.” 

** The manner in which the needle was affected by the Aurora 
will need some description. The motion communicated to it 
was neither sudden nor vibratory. Sometimes it was simulta¬ 
neous with the formation of arches, prolongation of beams, or 
certain other changes of form, or of activity of the Aurora ; but 
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generally the effect of these phenomena upon the needle was not 
visible immediately, but in about half an liour or an hour, the 
needle had attained its maxinuun of deviation. From this, its 
return to its former position was very gradual, seldom regaining 
it before the ‘follow'ing morning, and frequently not until the 
afternoon, unless it w as expedited by another arch of the Aurora 
operating in a direction different from the former one.*’ 

“ The bearings of the terminations of the arches are to be 
taken with considerable allowance. They were estiniated by 
the position of the Aurora, with respect to the sides of the 
house, the angles of w’hich had been previously determined. The 
bearings given in the w'hole of my observations refer to the mag¬ 
netic meridian, and arc reckoned from the magnetic north, 
to\var<ls the east round the whole circle, which, it is conceived, 
will afford a means of more readily computing the horizontal 
extent of the arches.” 

“ It is to be noticed, that the bearings given by Dr. Richard¬ 
son and Lieut. Hood arc true, and not magnetic.” 

“ On I he Aurora Borealis^ Cainherland House. Hi traded 
from the. .fournal of JJeat. liobert Iloodf IIN. —The most mate¬ 
rial information wo had obtained at tliis period regarded the 
lieight of the Aurora IVoin the earth, 'fhe following is the 
result of the observations that were made at the llasrpiiau Hill, 
and at the same time by Dr. Richardson at Cumberland House. 
The instruments used I'or the purpose were two small w'oodou 
cjuadrauts, revolving on pivots, and furnished with plummets. 
Our chronometers wore previously regulated, though great accu¬ 
racy was not necessary in this jiurticular, as tlie arches of the 
Aurora are sometimes stationary lor many minutes. On the 2d 
of April, the altitude of a brilliant beam was 10'^ 0' 0”, at 
!()'“• I'" 0% p.m. at Cumberland House. Fifty-live miles SSW 
it was not visible. As the trees at the latter station rose about 

above the horizon, it mav be estimated that the beam was 
not more than seven miles from the earth, and twenty-seven 
from Cumberland House. On the bth of April, the Aurora was, 
for some hours* in the zenith at that place, forming a confused 
mass of flashes and beams; and in lat. 63® 22' 48" N, long. 
103° 7' 17" W, it appealed in the form of an arch, stationary 
about 9® high, and bearing N by E. It was, thesefore, /even 
miles from the earth. On the 7th of April, the Aurora was again 
in the zenith before 10, p.m. at Cumberland House, and in lat. 
63° 3(J' 40" N, and long. 102° 31' 41"; the altitude of the 
higliest of two conceutriii arches at 9*'® p. ni. urns 9°; h.t9''®30‘", 
it was 11° 30'; and at 10"® O'" 0% p.m. 15° 0'0'', its centre 
always bearing N by E. During this time, it was between six 
and seven miles from the earth. After l0"%p.m. it covered the 
sky at Cumberland House, and passed the zenith at the other 
place.” 

“ These observations are opposed to the general opinion of 
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meteorologists; they are nevertheless facts. We have sometimes 
seen an attenuated Aurora flashing across 100° of the sky in a 
single second; a quickness of motion inconsistent with the 
height of sixty or seventy miles, the least of which has hitherto 
been ascribed to it. " This kind of Aurora is not brighter than 
the milky way, and resembles sheet-ligbtning in its motions.’’ 

“ For the sake of perspicuity, I shall describe these\eral parts 
of the Aurora, which I term beams. Hashes, and arches. Tlie 
beams a're little conical pencils of light, ranged in parallel lines,^ 
with their pointed extremities towards the earth, generally in 
the direction of the dippiiig needle. The flashes seem to be 
scattered beams approaching nearer to the earth, because they 
are similarly shaped, and infinitely larger. I have called them 
flashes, because their appearance is sudden, and seldom conti¬ 
nues long. When the Aurora first becomes visible, it is formed 
like a rainbow, the liglit of which is faint, and the motion of the 
beams undistinguishablc. It is then in the horizon. As it 
approaches the zenith, it resolves itself at intervals, into beams, 
which, by a tj^uick nndulating motion, project themselves into 
wreaths, afterwards fading away, and again Inightening, without 
any visible expansion or concentration of matter. jNumerous 
flashes attontl in diflbrent parts of the sky. That this mass, 
from its short distance above tlie earth, would appear like aii 
arch to a person situated at the horizon, may be demonstrated 
by the rules of perspective, supposing its parts to be nearly equi¬ 
distant from the earth. An undeniable proof of it, however, 
is afforded by the observations of the Otli and 7th of April, when 
the Aurora which filled the sky at Cumberland House, from the 
northern horizon to the zenith, with wreaths, and flashes, assumed 
the shape of arches at some distance to the southward.” 

But the Aurora does not always make its iirst appearance 
as an arch. It somt^cimes rises from a confused mass of light in 
the east or west, and crosses the sky towards the opposite point, 
exhibiting wreaths of beams, or coronte boreales in its way. An 
arch, also, which is pale and uniform at the liorizim, passes the 
zenith witliout displaying any irregularity or additional brilliancy; 
and we have seen three arches together, very near the northern 
horizon, one of which exhibited beams and even colours, but tlie 
other two wore faint and uniform.” 

“ On the 7th of April, an arch w^as visible to the southward, 
exactly similar to that in the north, and it disappeared in fifteen 
minutes. It bad probably passed the zenith before sunset. The 
motion of the whole body of Aurora is from the northw'ard to 
the southward, at angles not more than 20° from the magnetic 
meridian. The centres of the arches were as often in the mag¬ 
netic as in the true meridian.” 

‘‘ The colours do not seem to depend on the presence of any 
luminary, but to be generated by tlie motion of the beams, and 
then only when that motion is rapid, and the light brilliant. 
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The lower extremities quiver with a fiery red colour, and tlie 
upper with orange. We once saw violet in the former. The 
number of Aurorm visible in September was two ; in October, 
three ; in November, three; in December, five; in January, 
live ; in FobruAry, seven ; in March, sixte«n ; in April, fifteen ; 
and in May, eleven. Calm and clear weather was the most 
favourable for observation ; but it is discernible in cloudy wea¬ 
ther, and through mists. We could not perceive that it affected 
the weather. The magnetic needle, in the open air, was disturbed 
by the Aurora, whenever it approached the zenith. Its motion 
was not vibratory, as observed by Mr. Dalton; and this was, 
perhaps, owing to the weight of the card attached to it. It 
moved slowly to tlie F or VV of the magnetic meridian, and 
seldom recovered its original direction in less than eight or nine 
hours. The greatest extent of its aberration was do'.” 

“ A delicate electrometer, suspended at the height of fifty feet 
from the ground, was never perceptibly alfected by the Aurora, 
nor could we distinguish its rustling noise, of which, however, 
such strong testimony has been given to us, that no doubt can 
remain of the fact. The conclusions to be drawn from tbe 
above will be found in the observations for the winter of 1820.” 

(To be continued.) 


Article XV. 

Pt ’occediiigs of Philosophical Societies. 

ROYAL SOt’lKTY. 

We endeavoured, last month, to gFve a full report of the 
iinportuiit paper communicated by the President to the Royal 
Society, on the bth of March ; but writing only from memory, 
we have made two errors, one with respect to the rotation of the 
mercury not L«ing stopped, but produced, by the approximation 
of the ‘magnet; the other in the historical paragraph in the con¬ 
clusion, which, as we have stated it, is unjust to Mr. Faraday, 
and does not at all convey the sense of the authci*. VV e^wish, 
therefore, to refer our readers forw'ard to the original paper, when 
it shall be published, for the correction of these mistakes. iuJtl, 

$ 

March 20.—At this meeting the reading of the following 
paper, which had been commenced on the i3th, was resumed 

and concluded. ^ 

Of the Motions of the Eye, in Illustration of the Lses of the 
Muscles of the Orbit. By Charles Bell, Ksq. (Communicated 
by the President.) 
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• In this paper the author enters upon au examination of the 
motions of the eye, and the classitication of the muscles accord¬ 
ing to their offices. This is done for the purpose of explaining 
the uses of the six nerves which enter into the orbit, and in pur¬ 
suance of his former papers on the nervous system. 

His object in this paper is to show, in the first place, that 
there are motions performed by the eye not hitherto noticed. 
Kvery time the eyelids descend to cover the transparent part of 
the eye,»the eyeball ascends, or suffers a revolving motion. If 
this were not the case, the surface of the eye would not be 
moistened, nor freed from offensive particles. He proves, in the 
next place* that when we fall asleep, the eyeball is turned up, 
and the cornea lodges secure ai^d moistened by the tears, under 
cover of the upper eyelid. He shows that these motions are 
rapid and insensible, and that they are provided for the safe¬ 
guard of the eye. The other motions are voluntary, and for the 
purpose of directing the eye to objects. He then proceeds to 
the examination of the muscles of the eyeball, distinguishing 
them, as usual, into the straight and oblique muscles. It has 
been supposed, hitherto, that both these classes of muscles were 
voluntary ; some describing the oblique muscles as coadjutors of 
the recti, and others as opponents to the recti; but Mr. Hell 
maintains that the obliqui arc provided for the insensible motions 
of the eyeball, and the recti for those motions which are directed 
by the will, and of which we are conscious. 

He proceeds to show, that the consciousness of the action of 
the recti muscles, gives us the conception of the place or relation 
of objects. He then proves by observation and experiment, that 
the actions of the straight muscles are inseparably connected 
with the activity of the retina ; that is, with the enjoyment of the 
sense of vision : but that the moment the vision is unexercised, 
the eyeball is given up to the operation of the oblique muscles, 
and the ]>upil is consequently drawn uj) under the eyelid. 
Hence, the eyes are elevated in sleep, in faintness, and on the 
approach of death ; and that distortion which we compassionate 
as the expression of agony, is the consequence merely of 
approaching insensibility. 

Having examined the different motions of the eye and eyelids, 
and the muscles which are appropriated to them, the author pro- 
inisesyin the ‘second part of the paper, to explain on this founda¬ 
tion, the distinction in the uses of the nerves of the orbit. 

The Society then adjourned, in consequence of the approach¬ 
ing fast and festival, to meet again on 

April 10, whentlie following paper was read : An Account of 
an Apparatus on a peculiar Construction, for the Exhibition of 
Electromagnetic Experiments. By W, H. Pepys, Esq. ERS. 

This apparatus, constructed at the London Institution, under 
the direction of the author, consists of two plates, the one of 
copper, and the other of zinc, each two feet wide, and 50 feet 
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long, giving a total surface of 200 square feet. These plates 
are wrapped or coiled round a common centre, and are prevented 
1‘rom contact with each other by the interposition of three cords 
of hair line, and also of notched slips of wood placed at intervals. 
Two conductors of copper wire, nearly tlfree-fourths of an inch 
in diameter, are attached, one to the zinc, and the other to the 
copper plate. In order that so large a mass may be readily 
employed for experiment, the apparatus is suspended by means 
of pulleys and a counterpoise, and so let down into a tub of acid, 
or, wlien not in use, into one of water. It requires 65 gallons of 
fluid. 

This instrument exhibits very powerful magnetic effects: 
when the contact was made, a ciiange in the direction of com¬ 
pass needles was produced, at the distance of live feet; steel 
bars enclosed in cylinders of glass, with a spiral of wire roimd 
them, were rendered magnetic, and several were suspended 
together ; when the contact was broken, the bars fell, but one 
of them was immediately taken up again on restoring the contact, 
though it weighed above 270 grains. The electric intensity of 
the apparatus is very slight; it has not any decomposing action, 
and will not make a spark with charcoal, nor will it deflagrate 
the metals. 

A paper was also road. On the Condensation of several Gases 
into Lii(uids. By M. Faraday, Chemical Assistant in the Royal 
Institution. (Communicated by the President.) 

In this paper, Mr. Faraday described the results obtained by 
the application of the mode of condensation by which he had 
succeeded in liquefying chlorine, and Sir II. Davy muriatic acid 
gas, to several other aeriform bodies. 

A portion of sulphuric acid being heated with mercury at one 
end of a sealed glass tube, while the other was kept cool by 
moistened bibidous paper, the sulphurous acid gas^ which was 
evolved, condensed into a liquid in the cool end : the same resuk 
was obtained by forcing the dry gas into an exhausted tube with 
a condensing syringe, until its pressure became equal to three 
or four atmospheres. When the sealed tube was broken, the 
liquid expanded into pure sulphurous acid gas. The refractive 
power of liquid sulphurous acid is nearly that of water; the pres¬ 
sure exerted by its vapour in the tube was determined, by means 
of a mercurial guage, to be equal to two atmospheres. JLiquid 
sulphuretted hydrogen was produced in the following manner: 
The small and closed leg of a bent tube was filled with muriatic 
acid; a piece of platinum foil, crumpled up, was jiext intro- 
<laced ; and then some fragments of sulphuret of iron ; the pla¬ 
tinum foil being interposed in order to prevent the two substances 
from contact until the tube was sealed, which operation would 
otherwise have been rendered ineflectual by the pressure of the 
evolved gas. When this had been done, the acid was made to 
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flow upon the sulphuret, and, in space of 24 hours, protomuriate 
of iron, and liquid sulphuretted hydrogen^ were formed. When 
the tube was broken, under water, a portion of the gas which 
arose was collected, and found to be pure sulphuretted hydrogen, 
with which, also, the«water was found to be impregnated. Sul¬ 
phuric ether, when compared with this liquid, appeared adhesive 
and oily; the pressure which its vapour exerts, in the tube, is 
equal to 13 atmospheres, at 32* F. Liquid carbonic acid was 
produced in a similar manner, by means of sulphuric acid and 
carbonate of ammonia; but the strongest tubes were required 
for its formation, and tubes which had contained it for several 
weeks, often exploded with great violence upon a slight change 
of temperature. It was necessary to use a glass mask, goglers, 
&c. in the whole of these experiments; and some of them were 
attended with much risk to the author. The refractive power 
of liquid carbonic acid is much less than that of water; the pres¬ 
sure exerted by its vapour is ecjual to 40 atmospheres at about 
46®. liuchlorine was liquefied, by its evolution, in a sealed tube, 
from chlorate of potash and sulphuric acid ; in this state, it is of 
a deep-yellow colour, and quite transparent. 

Some nitrate of ammonia, previously rendered as dry as pos¬ 
sible by being heated to partial decomposition, was heated in a 
closed tube ; and the results were, liquid nitrous oxide and water: 
the two fluids did not mix, or but in a slight degree. The refrac¬ 
tive power of liquid nitrous oxide is lower than that of any of these 
fluids, and lower, indeed, than that of any other know'ii liquid. 
Its vapour exerts a pressure equal to 48 atmospheres at 60®. 
Liquid cyanogen was formed by heating cyanuret of mercury; 
when the tube was broken, it became pure cyanogen gas. 

The liquefaction of ammoniacal gas was elfected by Iieating a 
portion of chloride of silver which had absorbed a large quantity 
of it, according to a,, property of this and of other chlorides 
formerly ascertained by the author. In this experiment, a 
curious combination of effects took place; as the tube cooled, 
the chloride began to re-absorb the ammonia, by the solidification 
of which, heat was liberated ; while, at the distance only of a 
few inches, at the opposite end of the tube, cold’was produced 
by the consequent evaporation of the liquid. At 60®, tlie whole 
of tikg ammonia became re-absorbed. The refractive power of 
liquid, ammonia exceeds that of any other liquid described in 
this paper, and is even greater than that of water. Liquid 
muriatic acid^ when the substances from which it is prepared are 
pure, is colourless, as Sir H. Davy had anticipated ; its refrac¬ 
tive power is nearly that of liquid carbonic acid. 

All these liquids, with the exception of chlorine and euchlo- 
rine, are colourless ; all are perfectly transparent, and highly 
fluid, and remain so at all temperatures to which they have been 
subjected ; none of them e.xhibiting the least tendency to adhe- 
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siveness at 0®. Experiments had been made, with a view to the 
liquefaction of oxygen, hydrogen, phosphuretted hydrogen, fluo» 
silicic, and fluo-boracic gases, but these substances had hitherto 
resisted all powers of condensation that the author had been able 
to apply to them. With respect to the latter gas, this seemed 
to arise from its great affinity for sulphuric acid, as discovered by 
Dr. J. Davy, which is so great, that it even carries up that acid 
with it, in the form of vapour. Mr. Faraday intimated, however, 
that he should proceed with these experiments. , 

GEOLOGICAL SOCIETY. 

April A .—Two notices were read on a Recent Ligneous Petri¬ 
faction. By the Rev. .1. J. Conybeare, MClS. 

A notice was also read, respecting a Mass of Quartzose Fer¬ 
ruginous Sandstone, occurring in tlie Limestone near Bristol. 
l»y Ceorge Cumberland, f!sq. lion. MCIS. 

April 18.—A letter was read, containing A Description ol’ 
Two New Species of Fncrinus found in the Mountain Lime¬ 
stone near Bristol.” By the same. 

A letler Mas also read, On the Geology of Pulo Nias, an 
Island on the Western iSide of Sumatra.” By Dr. Jack. (Com¬ 
municated by IT. '^r, Colebrooke, F^q- MGS.) 

A paper M'as read, “ < )ii the Geology and Geography of 
Sumatra, and some of the adjacent Islands.” By Dr. Jack. 
(Communicated by 11. T. Colebrooke, Esq. MGS.) 

ASTIIONOMICAL SOCIETY. 

April 11.—A letter was read from M. Pastorff to the late 
President, on a Photosphere observed at Buckholts, iu Germany, 
round V^euus, Jupiter, and Saturn. 

At the same meeting was read, an Extract of a Letter from 
M. Littrow, Director of the Imperial Observatory at Vienna, to 
the Foreign Secretary, relative to tlie Cause of certain Discre¬ 
pancies in Astronomical Observations ; on the Construction of 
instruments, and on Correction for Refraction. 


Article XVI. 

SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. , 

I. Alkanet as a Test. 

Dr. Robert Hare, of Pliiladelphia, finds that the colour of alkanet 
may be used instead of litmus, producing the same phenomena, but in 
a reversed order; for the alkanet infusion is made blue by an alkali, 
and restored by an acid, instead of being, as in the case of litmus, red¬ 
dened by an acid, and restored by an alkali. Thus as the one is indi* 
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irectly a test for alkalies, so is the other for acids. Wiicn infusion of 
alkar.ct is made blue for the latter purpose, the smallest quantity of 
alkali should be used that is adequate to the effect, in order to preserve 
the delicacy of the test.—(American Journal.) 

II. Annlt/sis nfthe Mineral Waters of Carlsbad. By M. Berzelius. 

These waters deposit a calcareous tufa, of a striated crystalline tex¬ 
ture, which possesses all the characters of arragonitc. Prof. Stro- 
meyePs discovery, that arragonite always contains strontian, induced 
M. Berzelius to search for that earth in this tufa, and in the waters by 
which it is deposited; and he has succeeded in finding a small quantity 
of it in both. The following is the general result of his analysis of the 
waters of the principal spring, called the Sprudsl, 

In 1000 parts of the water, there are of 


Sulphate of soda. 2 .58714* 

Carbonate of ditto. 1‘2.52(X) 

Muriate of ditto. 1*04-89J 

Carbonate of lime. 0*81219 

Fluate of ditto. 0'00831 

Phosphate of ditto. O’OOOlO 

Carbonate of strontian. 0*00097 

Carbonate of magnesia. 018221 

Phosphate of alumina. 0‘00084- 

Carbonate of iron . 0‘004-24- 

Silica. 0*07504- 


5*40656 

With traces of carbonate of manganese.—(Ann. de Chim, ct de 
Phys. xxi. 246.) 

III. Fothergillinn Prize Medal to be given by the Medical Society of 

I.oridon, Bolt-court, Fleet-street. 

In conformity with the will of the late Dr. Anthony Fothergill, the 
Society resolve to give annually to the author of tl'.c best dissertation on 
a subject proposed by them, a gold medal, value 20 guineas, culled the 
** Fothergilliun medal,'* for which the learned of all countries are 
invited as candidates. 

1. Each dissertation offered for this prize must be delivered to the 
Registrar in the Latin or English language, on or before the 31st day 
of December. 

2. With it must be delivered a sealed packet, with seme motto or 
device.on the outside ; and w'ithin, the author's name and designation; 
and the same motto or device must be put on the dissertation, that 
the Society may know how to address the successful candidate. 

3. No paper in .the hand-writing of the author, or with his name 
affixed con be received; and if the author of any paper shall discover 
himself to the Committee of Papers, or to any member thereof, such 
paper will be excluded from all competition for the medal. 

4. The prize essay will be read before the Society, at the meeting 
preceding the Anniversary Meeting of the Society, in March, 1824. 

5. The prize medal will be presented to the successful candidate, or 
lus substitute, at the Anniversary Meeting of tlie Society. 
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6. All the dissertations, the successful one excepted, will, if desired, 
be returned with the sealed packets unopened. 

One dissertation only on the subject “ Dropsy,” proposed by the 
Society for the Fothergillian medal, to have been adjudged in March, 
] H23, having been presented, the Society thinking it probable that from 
the recent establishment of the prize, it had not been sufficiently made 
known to the medical faculty, have deferred the adjudication of the 
prize for the best dissertation on the subject of “ Dropsy,** to another 
year. 

The subject of the Essay for the gold prize of the ensuing year is 
“ Diseases of the Spine.** 


Article XVII. 

NEW SCIENTIFIC BOOKS. 


PREPAItINft Pon PITBLICATIOir. 

Mr. Goldsworthy Gurney is about to publish a Series of Lectures on 
the Elements of Chemical Science, lately delivered at the Surrey 
Institution. 

Mr. Oliver has in the press, Popular Observations on Muscular 
(Contraction, with a Mode of Treatment of Diseases of Limbs associated 
therewith. 

In the press, a Translation of Dc Humboldt’s Geognostical Essay 
on the Superposition of Hocks. 

Dr. Antommarchi, formerly Professor of Anatomy in the University 
of Pisa, and Surgeon to the late Ex-Emperor at St. Helena, is publish¬ 
ing an Anatomical Work, to be comprised in 80 Plates, representing 
the whole Structure of the liunuui Body, except the Integuments, in 
Figures of the natural Size. An explanatory and descriptive Sketch 
will be added to every Plate in which the multiplicity of figures might 
otherwise create confusion. The Work is edited by M. Ic Comte de 
Lasteyrie. 

Mrs. Holderness is employed on a Work on New Russia, being some 
Account of the Colonization of that Country, and of the Manners and 
Customs of the Colonists. 


JUST PUBLIFIieD. 


A Journal of a Voyage to the Northern Whale Fishery, incjluding 
Researches and Discoveries on the Eastern Coast of West GreenlantT, 
made in the Summer of 1822, in the Ship Baffin, of Liverpool. 'By W. 
Scoresby, Jun. FRSE. Commander. With 8 Plates. 8vo. 16 .l 
D endrologia Britannica, or Trees and Shrubs that will live in the 
open Air of Britain throughout the Year. By P. W. Watson. Royal 
8vo. Parts I. to IV. 4i. 6d. each. Each Number contains 8 coloured 
Engravings. 

llortus Cantabrigiensis, or an Accented Catalogue of I lants, Indi¬ 
genous and Exotic, cultivated in the Cambridge Botanic Garden. By 
the late J. Donn, FLS. and FHS. Tenth Edition, with numerous 
Corrections and Additions, by John I.indley, FLS. &c. 6vo. \0s.Sd, 
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Elements of Experimental Chemistry. By William Henry, MD- 
FRS. &c. The Ninth Edition, greatly enlarged and recomposed 
throughout. Illustrated with 10 Plates by Lowry, and numerous 
Wootl-cuts. In 2 Vols. 8vo. 11. 14«. 

Narrative of a Journey from the Shores of Hudson’s Bay to the 
Mouth of the Copper Mine River, and thence along the Coast of the 
Polar Sea, See. By Capt. John Franklin, IIN. Commander of the 
Expedition. With an Appendix containing Subjects of Natural His¬ 
tory, &c, by J. Richardson, MD. Surgeon to the Expedition, and 
others. Illustrated by 4 Maps, 8 Plates of Natural History, and 24 
Engravings by Finden, from Drawings by l.ieuts. Back and Hood. 
4to. 4/. 4.V. 

Among the new productions at the present Leipzig Fair, is the first 
Volume of MM. Martin and Spix^s Travels in Brazil, during the Years 
1817, 1818, 1819, and 1820 ; with an Atlas, in imperial Folio, of 1.5 
Lithographic Plates of Portraits, Views, (Jeological and Botanical 
Charts, &c. This Volume contains their Travels though Ilio Janeiro, 
St. Paul, Minas Geraes, Goyaz, Bahia, &c. 

Also:—AnimaliaNova qua: initincre jussu etauspiciis Max. Jos.Bav. 
Regis per Braziliuni suscepto observavit, etdepingi curavit Dr. Joannes 
de Spix. 39 Plates. 

Planta; Novae qua; in Itinere jussu et auspiciis Max. Jos. Bav. Regis 
suscepto observavit, ct depingi curavit, Dr. Carolus dc Martin. 100 
l^lates. 

The Naturalist’s Repository, or Monthly Miscellany of Exotic 
Natural History, consisting of elegantly coloured Plates, with ap[)ro- 
priate scientific and general Descriptions of the most curious, scarce, 
and beautiful Productions of Nature that have been recently discovered 
in various Parts of the World. By E. Donovan, FLS. &c. 


Article XVIII. 

.NEW PATENTS. 

J, Taylor, of Ravem-row, Mile End, Middlesex, master mariner, for 
a new method of constructing the bottoms of merchant-ships, and 
placing the pumps so as to prevent damage to the cargoes by the bilge- 
water.—Jan. 16. 

J. Smith, of Old Broad-street, merchant, for certair. improvements 
on a machine for washing, cleansing, and whitening cotton, linen, silk, 
and w.poIIen garments, or piece goods.—Jan. 20. 

W. Glossage, of Leamington Priors, Warwickshire, chemist and 
druggist, for a portable alarum, to be attached to, and detached from, 
clocks and watches, and which may be regulated to take effect at any 
given period of time.—Feb. 11. 

N. Partridge, of Bowbridge, near Stroud, Gloucestershire, dyer, for 
improvements in the setting or fixing of steam-boilers or other coppers, 
by which a considerable saving of fuel will be eflected, and the smoke 
more effectually consumed.—Feb. 14. 

T. Fuller, of Bath, Somersetshire, coach-builder, for an improvement 
in the construction of shafts, and the mode of attaching them to two¬ 
wheeled carriages.—Feb. 18. 
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Article XIX. 

METEOROLOGICAL TABLE. 


IjlAKOMETKa. Theumomf.ter. * j nanicU’s hyg, 

18^3. Wind. lilax. IMin. lilax. | Alin. Evup. |Rain. • atnuon. 

3(! Mon. 

March LN W 30*1'2,30 03 45 31 — 


2 W 30*11'2<>-83 48 30 — 04 

3| W 51 38 — 04 


4N 

AV 29 55 29 44 

48 

37 

— 


5;N 

\V 29 S8;29-55 

45 

33 

— 


O'lN 

W 25)-8S,29-57 

40 

24 

— 


7 S 

E29-57i2919 

39 

31 

i ““ 

— 

8 N 

\V 2.9-27:29-19 

43 

30 

1 — 


i) 

N 29 Ss|':9-27 

44 

26 

— 


lOiS 

K;29-81'2.9-77 

4 4 

31 

— 

26 

11 In 

AVj30 19 29 84 

48 

32 

— 


l^.N 

AVI30-35'3019 

48 

30 

— 


13'S 

W 30-35 30-33 

52 

32 

— 


14 S 

AV ;30*50 30-33 

52 

38 

•95 

06 

15! 

N '30*55 30-50 

50 

30 

— 


lO'i 

N ,30-55 30-25 

48 

32 


06 

l7iN 

W ';30-25 29-97 

52 

38 

i ' 

— 

is'n 

\V'29-97 29 82 

50 

30 

— 

1 O', 

15); N 

w!29-93 29-89 

40 


— 

— 

2o:s 

W |29-89i29-49 

50 

' 36 

.— 

40 

2l|s 

w;29-49 29-20 

52 

40 

— 

07 

22:S 

W'-29-69; 2.9-20 

55 

40 

.... 

01 

23 N 

W|3'o-2h|29-69 

48 

35 

— 

— 

24 

E 130-39 30-28 

55 

33 



25 

E • j30-28 30-22 

46 

35 

— 


26'N 

E'30*22 30-15 

41 

39 

— 


27 

N 30 15 30-14 

44 

32 

— 

' 

28 

E 30*17 30:14 

52 

38 

— 


29 

E 130*14 30-12 

51 

39 

— 


30; 

E 30 22130*12 

63 

! 38 


07 

31 N 

W'30-22|3016 

1 

58 

i 

•80 



30-55;29'19i 

()3 

1 24 

1 1-75 

11-17 


Tl\e observations in caih line of the table apply to a period of twinty-fcur hours, 
beginning at *3 A. AI. on the day indicated in the first coluni). A dtrfl deno.es tliat 
tlie result is included in the next following observation. 
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REMARKS. 


Third Afimth. —1. Fine. 2. Cloudy. 3- Drizzling rain : a furious gale of wind 
from the NW all night. 4. The wind continued to blow with great violence all day. 
4 . Fine. 6. Cloudy: bleak. 7. Snowy. 8. Cloudy. 9. Fine. 10. Rain. 
11, 12. Fine. ‘ 13—15. Cloudy. 16. Fuie. 17. Cloudy. 18. Drizzly. 19. Snowy 
morning; very cold wind NE in the night. 20. Snow in the morning : afternoon 
rainy: a lunar halo in the evening. 21. Drizzly. 22. Overcast. 23—26. (lloudy. 
37. Cloudy; night foggy. 28. Cloudy and fine. 29. Cloudy. 30, 31. Fine. 


RESULTS. 

Winds; N, 4; NE, 1 ; E, 6; SE, 2; SW, 5; W,2; NM% 12. 


Barometer: Mean height 

For the month. 29-952 inches. 

For the lunar period, ending the 4th... 29*676 


For 13 days, ending the 12th fnioon south). 29*678 

For 13 days, ending tlic 23th (moon north). 30 049 


Thermometer: Mean height 

For the month. 4l‘25.8® 

For the lunar period.... 38*933 

For 29 days, the sun in Pisces...39*43.3 

r 

Evaporation. ...f . 1 *75 in. 

Rain...... ]>1T 


tMboratvrtff Stratford^ Fmr4h Monthy 32, 1833. 


R. HOWARD. 












ANNALS 


OP 


PHILOSOPHY. 


JirNK, 1823 , 


Article I. 

A new ami easy Method of ascertai)ting the Degree of Tempera- 
inre at irhich Wafer is at its Maxiniam Doisi/y. l>y ISTr. 
Jaintis Crichton. 

(To tl)u Editor of tlic Anna/s of Philosophy.) 

SIR, . iM,n/ ?, IS7:{. 

n A VINO lately been ranch engafjced in (leteruiininiT the specific 
gravities of i‘f;rtaiu fluids, by ineiuis ol' adjusted balls of i>laHS, 
and being satisfied that for simplicity and accuracy, no method 
whatever is nearly so good ; 1 was led to think, that another 
important point could thereby with greater certainty be ascer¬ 
tained, tlian by any mode yet adoyited. 'I'his is to determine the 
temperature at*which water attains its maximum density. 

Of.all who have hitherto attempted to decide this tpiestion, 
whether British or foreign philosophers, no one seems to speak 
with the precision which might be desirable, of the degree at 
which the phenomenon takes place. The French say it is 
between 4 and o of Celsius, thus admitting an uncertainty of 
about 2'^ of Fahrenheit: some in our own country think it is at 

7 

39, while others place it at 40. 

Any person who is aware of the many sources of error, and 
of the vague nature of the recpiisite compensations, will not won¬ 
der at this indecision; the difilcultv alone, of maintaining an 
uniform temperature, tliroiighput. a large or deep body of water 
is very considerable ; hence the hulkiness of the solid used by 
Ac//’ Series^ v<.>i . \. 2 n 
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the French fcr tills purpose, having* been a cylinder nine inches 
in diameter, and of the same height, must have rendered it a 
matter of uncouimnii difficulty in the quantity of water neces¬ 
sary. Whether this uniformity existed, at the moment of its 
greatest apparent gravity, may admit of some d,oubt, however 
carefully and constantly the tliermometer may have been 
observed ; besides, air-bubbles, which it would be almost impos¬ 
sible to see or remove, might have considerably increased the 
buoyancy of the suspended solid. To estimate the compensa¬ 
tions for expansion, iii the above-mentioned method, is perplex¬ 
ing, and for the mode by llie weighing bottle is still more so;l)ut 
to ascertu'in the quantity of bygrometric humidity, which pro¬ 
fusely and rapidly fixes on the exterior surface of a bottle, at so 
low a temperature as 40, is perhaps from several causes imprai*- 
ticable. A hope of being able to assist in obviating tbeso embar- 
lassmcnts, induces me to present a new method of determining 
this point. 

Having frequently observed that a very small alteration of 
temperature in a fluid, destroyed the precise ]K»ise of a solid in 
that fluid, and tliat an extremely minute increase or diminution 
of gravity in the Sf)lid, has a similar effect; it was easy to per¬ 
ceive, that if water is of a certain gravity just above freezing, and 
that if it become heavierj with an increase of temperature, before 
it reach, say for example, 50, then it is manifest, that at some 
included degree, water must of necessity poise, or sustain, a ball 
or solid of greater specilie gravity, than it will do at any other 
point in the supposed interval. 

My first attempt to ascertain this point, evinced, that a ball 
which was just poised, at about I5d, bad the same property near 
51 ; this gave 42 for the point of greatest density, taking tlui 
half of the intervening degrees us additive to d.M, or the reverse 
from 51, since all aKthorities seem to agree, that the expansion 
is the same for equal intervals of temperature, on both sides of 
the maximum. 

It may be supposed, that to adapt a ball of the greatest pos¬ 
sible specific gravity which water can sustain at ils greatest 
gravity, would lie the ne.xt endeavour ; it was, but so infinitely 
little is the variation of the gravity of water, for about a half 
degVee on e,Thfcr side of the maximum point, that although 1 
havf^, more than once, diminished the gravity of balls which 
were too heavy, by a quantity so minute, as not to amount to 
the GOOOth part of a grain, or just as little as I could by any 
means grind of}', still, on trial at the proper range of tempera¬ 
tures, it was found that the mark had always been overshot. 
This then was relinquished as a hopeless task. 

As it had not however escaped notice in the course of these 
e.\periinents, that the furtJier the temperature of water was 
removed from that of the greatest gravity, the ball rose, or fell, 
with celerity just commensurate to the number of degrees whicli 
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the existing temperature was above, or below, that of the desi¬ 
derated degree : this, therefore, affords some idea of the 
approach to, or retrocession from, the temperature in question ; 
hut there is a better, and perhaps conclusiye proof of its place in 
the scale, which I shall now describe. 

I took a glass jar, 2 inches in diameter, and 3-^- in depth ; into 
this was put distilled water U» the depth of 2! inches, and cooled 
clown to near the freezing point, but carefully prevented from 
,< i>ngealing, as the disengagement of air-bubbles from *the ice, 
when flmdity took jdace, would have frustrated the experiment; 
into this was put a ball, previously well wiped with^ a silken*' 
c loth, and immediately, by means of a clean nook of glass, lifted, 
hilt not rapidly, twice or thrice out of the water; this cleared it 
of any air-bubbles, which tliough imperceptible^ might have 
been adhering' to its surface, fflie ball now fell to the bottom of 
tbe jar, which as usual was convex, but had a small flat surface 
on tlie summit, to which the ball was led, and therc^ it rested. 
In the water there were suspended two very accurate and sensi¬ 
ble thermometers, the bulbs being at the middle of the water as 
to depth, and just so far removed from its diametrical centre, as 
iiot to be in the path ol‘ the ball when it rose. 

In these circumstances, the lower end of the ball was care- 
lully w'atched with a large*, reading glass, and at the moment of 
its quitting the bottom of the jar, the thermometers were exa¬ 
mined, and the degree noted; when the ball had risen about 
one-fourlh of an im*h a small rod was cautiously let down, and 
without agitating the water, gently made to touch tlie hall ; it of 
course descended, but instantly rose ; this isa viny delicate part 
of the experiment, and if ovm'done loses its effeet. It was fre- 
rpiently repeated, and the ball always leascended with accele¬ 
rated velocity. 

The thermometers indicating an increas/ng temperature, the 
ball filially became stationary at the surface of the water; from 
time to time it was slightly tnuched as before, but iu proportion 
as the temperature rose beyond a certain point, the tendency of 
the ball to aswnd, after these strokes, obviously dimiuisliod, 
judging by the velocity with which it did so ; its upper extre¬ 
mity, ‘When examined with the magnilier, plainly seemed to 
press as it were more and more feebly on the surface of, the 
W'ater, till at last, a fine thread of separation became visible ; the 
degree by the thermometers was again marked, and as they con¬ 
tinued slowly to rise, the ball gradually fell to the bottoin of the 
jar. 

From many similar exjieriments I liave concluded that 42 is 
extremely near the true point of the greatest density of water; 
my most satisfactory trials never gave 3-lOths of a degree less 

■* In an expoiiiiientof '^nck tlclii:acy, this must be attended to, as linen never fails to 
leave fibres on wliatever is >.^ij)cd with it; tluse will detain air cn«.\igh to render tlie 
fiTorts of the es-perinienter in this cime abortive. 

■J I> '1 
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nor more, but at present, I am rather inclined to place it a very 
little above 42 ; a trial 1 made in very tavourable circumstances 
a few days ago, gave for the first appearance of the rising of a 
ball 37*5, and for thgt of its sinking 40*3, these make the point 
in question 41’9; tlie local temperature was 40‘’8,^ but the barc)- 
meter having been at only 29*4, the above 41*9 may be held 
perhaps too low. These experiments were made with bulls 
adapted^ to all the intervals from 33—51 to 39—45, yielding 
however great uniformity of results. 

As I cannot anticipate what objections, or if any, can be made 
to this method of ascertaining a curious and not uniinpoiiant 
point, I shall allude to one only ; that is error from expansion of 
the ball, and consequent increase of its volume ; but us the 
whole range required does not exceed 4° or 5*^, on either side of 
a starting point, and though it were granted that the expansion 
of glass is the same for 4° aliout temperature 42, us it is for 180'^', 
that is from freezing to boiling of water, as detfumined by M, de 
Luc and others, the expansion for these 4° must be so cxtrcmicly 
little, as not by any means to affect the decision in any consi¬ 
derable part of a degree. 

But were the expansion of glass in the above range even ton 
times what it is, still it niust in effect be cancelled, for taking42 
as the point where this expansion in the present case must be 
assumed as incipient, and grunting that at say 33, a balljusl lield 
in poise has become less, that is //e«c/t'/ sj>ec;ificully, some degree 
above 33, for example 34, where wafer is denser, must really be 
what the ball virtually indicates; again, if at 51 the same ball 
poises, then by a parity of reasoning the ball is now said to bf^ 
increased in volume beyond what it was nt 42, or it is too lighty 
therefore it must indicate too high a degree, or it realitf shows 
that the ball, supposing it inexpansibic, would have stood at a 
lower degree or denser medium, which cull for instance 50; so 
that by the one extreme thus correcting the other, the conclusion 
to be drawn is the same as in the case of altogether neglecting 
the expansion. 

The low temperature of the atmosphere whan these experi¬ 
ments were made, gave confidence that no current upward or 
dov/nw'ard moved the water; besides, a few very minute })arti- 
clea of dust, just visible in different parts of it, remained entirely 
motionless during the whole operation. 

My first trials on this subject were made with spherical balls, 
half an jnch in diameter, having a depending stalk of about an 
equal length ; but to obviate the possibility of error from dissi¬ 
milarity of the extremities, I latterly used solids resembling in 
shape a buoy or parabolic spindle, sharp at the cuds, of about an 
inch in length and 4-lOths in diameter. This shape gave anotlier 
apparent advantage, that is of meeting less resistance than a 
sphere w hen moving in a fluid, and in order to ensure perpendi¬ 
cularity of the axis, before such a ball was heruittically scaled, a 
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.small globule of mercury was introduced, which perfectly 
answers that purpose. 

As the momentum of an ascending ball is very apt to cause its 
upper extremity to rise above the wat(U', and however free of 
any thing unctuous, it will there remain too long, a slight tap or 
blow by a sniull hammer, on the under side of the .table, will 
obviate thi.s incident. 

In cooling water for such experiments, it ought to he kept as 
still as possible; agitation to jnocuve unifonuity ol‘ temperature 
. iias u bad clfect by eh'.ugit'.g it with air ; hubbies may'settlo on 
the ball duving the experiment, and must be closely watehetl for, 
as their elfer'/LUiay be apprehmuled, if detected occasionally li.sing 
llirough the water. Knouing the degrees at which a‘ ball might 
be expected to rise or fall, 1 have IVeqiu ntly lifted it te» the sur¬ 
face of the water a short time before, in order to free it of any 
thing which though impcrcejitible might have alfected its gra- 
^ity. The thermometers wisre .sometimes placed one at the toj), 
and the other at the bottom of the vessel, in order to ascertain 
beyond <loubt the temperatures at tlie initial points, or the 
<‘xtremes of the above-mentioned intervals. 


When it u as considered how uncertain the indications might 
have b(H>n, hui! 1 suceecdeil in a<ljustiug a ball to seeming f(jui- 
librium at the maximum gravily, owing to the minute variations 
Hear that jioint, there was little cause for regretting niy failure, 
especially wlien tlie method by varied extents of intervals seems 
so satisfactory ; still, since w riting the above, another eH'ort was 
iuadt‘, when thc^ following appearances took place. 

Water in the jar being near 42, and the ball as seen by the 
nake<l eye ii\ apparent equilibrio, it was ob.servcd with the read¬ 
ing glass VIS seen over a slight scratch on the side of the jar; it 
was then ^•ery slowly descending; having two or three times 
breathed on the jnirt of the jar nearest the ball, the coiisecpient 
<limness was removed by a ciimel hair brush, but before this 
<a)uld 1)0 done and the cye-oIa.ss applied, the hall had decidedly 
h(;gun to ascend, wlueli it continued to do for a few seconds, 
and after a momentary pause again began to fall. This W'as 
repeated several times, the thermometer meanwhile ranging 
from 42 to 42'C); from tliis and other circumstances, I with duo 
defe»‘ence i'lclinc to think, that 42*3 i.s very near the true point 
in the scale of temperature, w'here the maximum density of water 
takes place. In this last trial it may not be iuiproper to men- 
ti<.»n, that the increment of weight producing the approximating 
ellect, w as a mere speck of leaf gold, attached to the side of the 
bvill by means of spirit-varnish, and fixed by applying a mode¬ 
rate heat. 

Having thus given an explicit account of these experiments, 
apology on my par*t for having too minutely done so, will he 
deemed quite unnecessary by any one who repeats them. I 
sludl only add, that the thermo\ucters having been made pur- 
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posely for the experiment, I have perfect reliance on their indi¬ 
cations. The smallness of the apparatus and its extreme sim¬ 
plicity, render the determination of the point wherever it is to 
be placed, a very plain matter. This 1 submit to those who are 
capable of availing tljemselves of the means it aftords, and who 
Hie qualitied for appreciating its powers. 

James Cm cut on. 


Article II. 

« 

On a Salt composed of Snlfdun/c Acid, Peroxide oj' Iron, and 
Ammonia, lly Dr. Forclihamnicr. 

(To the Editor of the Annuls of ’PIti/osopIn/.) 


i>i<:ar sir, 


Cojn'nha^rn, -iprtl 8, IH'J:?. 


Having prepared a solution of gold by means of nitric acid 
and muriate of anmionia, and preci[)itated the gold by protosul- 
phatc of iron, in order to determine whether any further por¬ 
tion of gold might be fibtained by evaporation, the solution was 
concentrated to the consistmice of a syruj), and sutlered to 
remain for a month, when beautiful oetohedrai crystals of a wine 
yellow colour were formed on the sides, of the vessel. It first 
occurred to me that this salt might be a peculiar compound of 
sulphuric acid and peioxide of iron ; but 1 soon discovered that 
it also contained amnmnia, and that it Was an alum in which 
peroxide of iron supplied the place of alumUia. 

This salt is soluble in about three times its W'eight of water at 


60% and, by repeated crystalli/ation, it may be obtained per¬ 
fectly colourless ; tht regular octohedron is the most usual form 
of this salt, and although the cubo-octohedron sometimes occurs, 
I never obtained any perfect cubes. 

Fifty parts of this salt were dissolved in w'ater, and precipi ¬ 
tated by nitrate of barytes, oO'dd of sulphate ^f barytes were 
obtained, containing i7'20H of sulphuiic acid == d4*.j96 per 
cent.* 

CTne hundred parts of the salt were dissolved in water, and 
deedmposed by ammonia, the precipitate was digested during 2A 
hours in a solution of sodu, and this, upon the addition of muriatci 
of ammonia, deposited slight traces of alumina, which increased 
by ebullftiou, and weighed, when dry, 0-2() part. In another 
experiment, from 60 parts of the salt, O’iO of alumina was 
obtained. The oxide of iron after being redissolved in muriatic 


* In this and the following r.ikulation«, the proportions are f^iven from ilerzelius’N 
tables (Stockholm, ISIS). If the more simple numbers of Hr. Thomson are adopted, 
the result dlfTcis very little from that deduced from jKr/clius’!! numbers. 
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acid and precipitated by ammonia weighed in the first experi¬ 
ment 16*37. j>om 50 parts of the salt in two subseqjuent expe¬ 
riments, I obtained 8*32 and 8*2, the mean of which is 8*233 = 

] 6*47 per cent. Fifty parts of the salt were exposed for three 
days to a temperature near that of boiling water; when 
weighed, they had lost 21*74 = 43*48 per cent.; the’remaining 
powder was readily dissolved in water, excepting a very small 
quantity of a brownish-red substance. 

I found great diliiculty in ascertaining the exact quantity of am¬ 
monia contained in this salt. I dissolved 100 parts in water,added 
caustic potasli to the solution, and subjected it to distillation, so 
as to pass the vapour into a solution of nitrate of lead.; although 
the subnitrate thus precipitated by ammonia is nearly insoluble 
in a solution of neutral nitrate of lead ; it is, however, soluble 
ill water, and when 1 washed the filter on which it was collected, 
it almost entirely disappeared. 1 attempted to expose these 
solutions of the snbnitrate to the action of carbonic acid, which 
decomposes the subnitrate into carbonate and neutral nitrate, 
and then the quantity of carbonate of lead would be proportional 
to the quantity of ammonia passed through a neutral solution of 
the nitrate; this method did not, however, succeed much 
better, nor was nitrate of mercury employed w ith much greater 
advantage. At length on comparing the numbers for sulphuric 
acid and oxide of iron, 1 found that if I considered the persul¬ 
phate to be composed, according to the proportions indicated 
by llerzclius as constituting w’liat he terms sulphas ferricum, one- 
fourth of the sulphuric acid remained uncombined with oxide, 
and, I conceive, this quantity to be combined with ammonia. 

One hundred and fifty parts of the salt were dissolved in 
w'ater in a flask, and mixed witli potash sufficient to decom¬ 
pose the whole ; a glass tube Avas adapted to the flask, and 
immersed into a solution of 50 parts of thasalt in question; the 
mixture in the flask w'as boiled for half an hour, and every pre¬ 
caution was taken to ^nevent the escape of any ammonia. At 
the close of the exjieriment, tiie solution through which the 
ammonia had passed w’as colourless; it slightly restored the 
blue colour of reddened litmus paper, but this effect did not takts 
place unless the paper remained for some time in the solution ; 
the precipitate had a yellowish colour indicating ai^adinixtwre of 
subpersu phate of iron with the peroxide ; the solution anti pre¬ 
cipitate were heated in a close vessel for 24 hours to a temper¬ 
ature of about 100° ; the yellow colour of the precipitate had 
now disappeared, and it seemed to be pure peroxide afiron; the 
alkali of the solution was also so perfectly expelled that it did 
Jiot proiluce any t;flcct upon reddened litmns paper; but when 
mixed with a r(!dd<med solution of litmus, a very slight trace of 
alkali was discoverable. 

'fho oxide of iron was waslied-until the water passing through 
the filler ceased to afiect the solution of nitrate of barytes ; the 
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oxide was afterwards dissolved in muriatic acid, and again tried 
with nitrate of barytes, which occasioned a degree of turbidness 
that indicated rather more sulphuric acid than would have been 
required to saturate the very slight trace of alkali. 

It was thus proved by direct experiments that,three parts of 
sulphuric acid are combined with peroxide of iron and one part 
wit -1 ammonia; it is extremely probable that the excess of 
sulphuric acid in the last experiment is derived from some per¬ 
sulphate, of iron uncombined with ammonia, and upon this also 
depends the yellow colour, and this, as already mentioned, may ‘ 
be removed by r^eated crystallization, a little subsulphate 
being deposited. The salt which I have now described is com¬ 
posed of 

Persulphate of iron 41'S07 comp, of 2o*337 ucid+ 16‘47() oxide 
8ulph. of ammonia 12*366 8*649 acul-H 3*717 amm. 

Sulphate of alumina 0*870 0*610 acid-f 00*260 alum. 

55*043 

Although the quantity of w ater contained in the salt appt;ared, 
as already stated, to be 43*48 per cent, by direct experiment, yet 
it is well known to be difficult to deprive a salt of all the water, 
unless it be heated to redness, which the nature of this salt 
would not admit of. If we assume the ammonia or the sulphuric 
acid combined w ith it to be one atom, 23 atoms of water will sup¬ 
ply the loss in the analysis, for it would amount to 44*947, and 
the loss is 44*457. It is, however, to be observed, that the esti¬ 
mate of 23 atoms of water would agree with the analysis of the 
salt, upon the supposition that the whole quantity of sulj)huric 
acid belongs to it; but this is not the case ; for it contains some 
persulphate of iron which is not combined with ammonia, and 
w’hich is not united jvith the same proportion of water as the 
triple salt. 

On closely examining the crystals, I observed that they efflo¬ 
resce slightly, and become brown on the surface. In order to 
decide the question, I employed Dr. Thomson’s method of cal¬ 
culating the exact quantity of nitrate of barytes necessary to 
decompose the whole of the sulphate of ammonia and iron. , On 
the &*j-Dpositiou that it contains 24 atoms of water, 11*83 parts 
of sulp-iate of iron and ammonia would exactly decompose i3*()(i 
of nitrate of barytes, and if only 23 atoms of water, then 11*61 
of the triple salt would be required to decompose the same 
quantity Qf the nitrate. The crystals employed in this experi¬ 
ment were rendered perfectly colourless by repeated crystalliz^a- 
tion, and W'hen decomposing such a portion of them by ine'ans 
of that quantity of nitrate of barytes w'hich indicates the jircsenct; 
of 21 atoms of water, I found so little sulphuric ac,id remaining 
unacted upon, that when more nitrate of barytes w'as added no 
turbidness was occasioned for several minutes. This slight 
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excess of acid was, perhaps, owing to the presence of the small 
quantity of sulphate of alumina, for this salt contains more sul¬ 
phuric acid than the triple salt, and no allowance was made in 
the calculation for the excess. 

If, therefore, we neglect the alumina, the composition of the 
salt in question will be • 


Persulphate of iron.41*95 

Sulphate of ammonia. «... 12*11 

Water.45*04 


100-00 

I conceive that the salt which Mr. Cooper c?l>tained by> 
dissolving the oxide of iron precipitated from the pernitraie by 
ammonia in sulphuric acid, is similar to that of which 1 have 
now given the analysis. The quantities of sulplmric acid and 
peroxide of iron are nearly in similar proportions ; the greater 
(piautity of water which he assigns maybe accounted for by the 
ammojiia having been Included nith it. 

As tlie results deducible from this analysis seem to agree so 
well with M, Mitscherlich’sidea, tlial peroxide of iron and alumina 
are isomorphous, and uft’ord additional proof of the correctness 
of his views, I was nujre particularly vinxious to determine the 
(|uantit.y of water, with as much accuracy as possible. For 
although the crystals of alum belong to the formes limites of 
llaiiy, which may occur in cryst-als of very different substances; 
vet if in two such compound salts there exists a close analogy 
between their component parts and their form, it deserves atten¬ 
tion ; and on this account I subjected alum formed of sulphate of 
alumina, sulphate of ammonia, and water, to analysis. One 
hundred parts of this ammoniacal alum were dissolved in water, 
and decomposed by nitrate of barytes; the sulphate obtained 
weighed 104*49 = 35*90 of sulphuric acid ; a like quantity of 
the same alum decomposed by ammonia gave 11*24 of alumina. 
From the known composition of sulphate of alumina, it is evi- 
<!ent that one-fourth of this sulphuric acid is not combined with 
alumina, and it must, therefore, be united with the ammonia, 
and on this supposition, the composition of ammoniacal alum 


will, be : 

Sulphuric acid.J^5*90 • 

Alumina.11*50 • 

Ammonia. 3*89 

51*^9 

Water and loss.48*74 


100*00 

Making sulphuric acid the basis of the calculation, and on 
acavount of the great weight of'the sulphate of barytes the errors 
of experiment are diminished, we find that 24 atoms of water 
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are equal to 48*68, apcreeing with the above result as nearly as 
could be expected. This proportion of water was confirmed by 
mixing 11*16 parts of the alum with a solution of 13*06 of nitrate 
of barytes, which are tlie proportions required by calculation on 
the supposition that the salt contains 24 atoms of,water ; there 
was a slight excess of sulphuric acid, but the addition of nitrate 
of barytes did not occasion any turbidness for some minutes. 

This alum is, therefore, composed of three atoms of sulphate of 
alumina,,one atom of sulphate of ammonia, and 24 atoms of 
water; and the triple salt now descrilred consists of 3 atoms 
of persulphate of iron, 1 atom of suljjhato of ammonia, and 
24 atoms of water; or if we adopt the number assigned by 
Dr. Thomson to peroxide of iron, 1 atom of tripersulphate of 
iron, 1 of sulphate of ammonia, and 24 atoms of water. 


Article III. 

On Clay Slate for Moad-making. By Mr. W. Stokes, 

(To the Editor of the Annah of Philosoplii/,') 

SIR, Ihtrro/trf-ntrccf, Diihtiii. 

In many parts of Ireland is found a species of clay slate which 
answers remarkably well for road-makiiig. This clay slate may 
be described as follow’s ; 

It occurs massive; colour of the fresh fracture, a dark bluish- 
grey. The colour of that which has been exposed to the air is 
a brow’nish-red. Lustre, in some places, greasy; in some exhi¬ 
biting brilliant points :^a few places have a blistered appearance. 
The fracture undulating, slaty; yields readily to the Knife ; it 
feels slightly greasy ; opaque ; specific gravity, 2*6. Before the 
blowpipe, it melts into a. greenish slag. 

The advantages which this stone possesses as a road material 
are remarkable, and might seem inconsistent W'cre they not veri¬ 
fied by experience. 

Although easily broken it does not form light dust so as to 
rise wjth the'wind; it is not readily worked into mud by car¬ 
riage wheels or the feet of cattle, although roads made of other 
species of clay slate are very liable to this defect. Roads formed 
ot this peculiar clay sinter have an agreeable sinootliness under 
the horse’s feet, and seUlom exhibit projecting stones; neitlu'r 
tlo they throw out loose stones, which is a common tlelect of 
our limestone roads. They preserve their evenness in decay 
remarkably, continuing smooth when only an inch of gravel re¬ 
mains on the surface ; they are so porous that even though they 
have lost their central elevation, water does not rest on them. 
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The material is not favourable to the growth of grass, which is 
another advantage; roads of common clay slate and of limestone 
are often edged by a grassy bank, which, if it be not frequently 
removed, confines the water, and so forms a water-course on the 
road. Garden walks of this matcirial are durable and conve¬ 
nient, being tut little overrun with weeds, but it mifst be con¬ 
fessed they have a sombre appearance. 

The districts in which this material is employed are in the 
county of Down, between Downpatrick and Ballynahinch, Bal- 
Hynahinch and Clough Banbridge and Tandaragee, and'between 
Belfast and Bangor; in the county of Armagh, Market Hill and 
Armagh, and from Armagh to Castle Blayney, in tlm county of 
Monaghan. In the south of Ireland, between Waterford and 
Boss. 

The stone from Dimmeniss, near Ballynahinch,,being submit¬ 
ted to ans;ilysis in the usual manner, viz. by fusing it with an 
alkali, yielded the following constitiumts : 


iSilica.59*4 

Alumina. 17*4 

Bime. 2-1 

Magnesia. 2*2 

Oxide of iron. 1 l*(j 

M'ater. (r4 

Charcoal and manganese.Trace 

Loss. U-9 


1000 

Wl LLlAM Sto KKS. 


Article IV. 

Obticvvafiotm on GV/.s TJght .E.s/ahli.shments, with an Account of 
some Experiments made to determine the comjxirative explosive 
J'orcc of Cfirhnrctted JJi/drogen Gas and Gunpowder. By Sir 
William Congreve, Bart. FHS.&c.* 

'f iiK first observation that arises on taking a gfeneral view of 
the gas works in the metropolis, is the immense extent to which 
they have now been carried since the year 1814, when there was 
t)nly one gasometer of 14,000 cubic feet in existence in Peter- 
street, Westminster, belonging to the chartered company, as they 
were termed ; the only company then established. \V hereas, 
at present, there are four great* public companies established, 
having, altogether, 47 gasometers at work, capable of contain- 

• Frmu RL'])orts on tins Light Estiiblishna-iUs. Ordered to be printed by Uic liouie 
of Couimons, March ‘iO. l»yy. 
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ing, in the whole, 917,940 cubic feet of gas, supplied by 1,015 
retorts ; these retorts consuming upwards of 33,000 chaldrons 
of coal ill the year, and producing upwards of 41,000 chaldrons 
of coke. The whole quantity of gas generated annually being 
upwards of 397,000,0^00 cubic feet, by which 01,203 private, and 
7,268 public or street lamps are now lighted in fhe metropolis. 
In addition to these great companies, who are the subject of 
this Report, as being placed by legislative enactment under the 
control of the Secretary of State, tliere are in the metropolis 
several private comjianies, whose operations are not included in 
the foregoing statements ; but on w hich I shall feel it right to 
make some remarks before 1 conclude. 

In Table, No. 8,* will be seen the details of all the above- 
mentioned totals; the following consideration of which w ill, 1 
think, point out the importance of thus having collected these 
particulars into a single point ofview% as tending to regulate the 
just price which ought to be charged to the public An the gas 
they (H)nsume ; and, at the same time, by the general compara¬ 
tive view thus obtained of the whole system, as tending to induce 
every company to adopt the best mode of conducting its works. 
Presuming, and believing, as I do, in the correctness of tin; 
particulars of information given nte by the diflerent companies, as 
to the quantity of coal consumed in their retorts, and the average; 
workings of those retorts during- the year; it appears, by a 
review' of these totals, either that the average consumption of 
gas per lamp, allowing for waste, is not so great as is gentially 
stated ; or that the quantity of gas geiKM atcd from a chaldron of 
coals, is greater; or tliat the average liiiies which these lamps 
are allowed to remain lighted, is not so great as reported ; for il‘ 
the consumption or W'aste of gas w'ere equal to what is generally 
believed, or the quantity produced were not greatei', I find that 
the number of lamps returned could not have been lighted for 
the times stated. 

The general statement made by tbe companies of tlie con- 
sumplioii of gas for each lamp, is five cubic feet per hour ; and 
that of the produce of gas per chaldron, something less than 
12,000 cubic feet per chaldron ; now allowing fullr 12,000 cubic 
feet per chaldron to be generated, it appears that the average 
consumption of gas per lamp in the hour by the London Com¬ 
pany, cfoes Aot exceed four cubic feet and a half; nor is iht: 
average time of burning, winter and summer, for private lamps, 
more than four Irours; or for public lamps, more than nine hours, 
which is below the supposed average. 

By Table, No. 8, it also appears that in the City of London 
Gas Works, the consumption of gas per lamp, allowing the same 
time of burning, is six cubic feet and a half per hour, instead of 
four, as above stated. It is evident, therefore, that there exists 

* For this tabic, as well as otiicr interesting particulars, we must rcicr the rcuilcr to 
the origin^ report.— Edit. 
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a waste of ^a.s in these works, which is avoided by the London 
Company ; and, indeed, this waste is admitted at the works, and 
even stated at a higher rate than it thus appears to be. 

The various and important checks, therefore, that may thus 
be obtained, show the necessity of these general investigations, 
and of tlio calculations arising out of them. I shall,* therefore, 
in future Reports, cause a still more detailed survey of them to 
he made than has in the commencement of the present system 
of inspection been hitherto practicable. 

By thus determining the actual consumption and waste of gas 
to each lamp, together with the expense of generating it, allow¬ 
ing for wear and tear and outlay of capital, which mitst also form 
the subject of future surveys, more in detail, a just estimate, not 
only of the actual cost of the gas to each company, but of its 
veal value, supposing the best system to be adopted, may thusr 
be made with a view to a fair regulation of prices, and to snch« 
other measures as the legislatiire may think fit to enact for the 
further proceedings of this great public concovn. 

If, might have been ivnagined that the enormous quantity of 
coal tlius shown to be consumed in the generation of gas, would 
have greatly enhanced the price and increased the quantity of 
coals brought into the port of London since the introduction of 
the gas-light system ; this, however, has )iot been the case ; on 
the contrary, the increase in either of these is inconsiderable, 
owing to the compensation arising from the quvintity of the 
surj>lus of coke produced. 

3 he quantity of coke generated, in the first instance, is at the 
rate of 120 or 130 chaldrons for every 100 chaldrons of coal car- 
bonized ; of this quantity, about 20 per cent, is consumed in the 
furnaces under the rctorfs, in the process of carbonization; the 
n hole of that ojieraiion being now efiected by the coke produced 
*^n the spot, without any addition of coal, whatever; deducting, 
therefore, 20 per cent, from the increased measurement of coke? 
pnxluced, there remains, in measurement, nearly, or perhaps 
rather more than the same quantity of surplus disposable coke 
to be applied as fuel in the metropolis, as of coal used in the 
process ; so lhat the coke seems nearly to amount to a compen¬ 
sation for the ttoal as fuel. But were the eulianced price of coal 
greater than it is, it could scarcely be doubted, that, as !\ ques¬ 
tion of economy, there would be a very considerable public sav¬ 
ing arising out of this system, when the value of the light thus 
produced were set against this increased price ; and certain it is, 
that some parts of the population of this metropolis aj;e peculiarly 
benefitted by it. Tlic poor have, by this means, access to aveiy 
serviceable find, at a comparatively moderate price ; the coke 
being now sold by the companies at from 20s. to 30.». per chal¬ 
dron ; and the fire produced from it being, in all respects, ade¬ 
quate to the necessities of the'lower orders. 
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The small rise in the price of coals, and the great fall in that 
of oil, may indeed be considered as a sort of measure of the 
saving to the public that has arisen from this application of coal; 
nevertheless there may be many very important considerations 
both of external and ^internal policy, which may render it very 
desirable that the government should give every possible encou¬ 
ragement to the use of the gas produced from oil. Not only our 
distant tisheries seem to point to the expediency of this policy, 
viewed as a principal nursery for seamen (which from the fore¬ 
going statement of the little increase in the consumption of coal, 
evidently receives no aid from llie use of the coal gas) but the 
encouragement of our coast fisheries, as an additional moans of 
subsistence for an increased population, renders it expedient that 
the utmost encouragement should be given to this mode of aug¬ 
menting the cQnsuinption of oil; nor can it be doubted, that if 
such enhanced demand could be created for the description of 
oil that would thus be required, it would form a most powerful 
stimulus to the coast fisheries. 

Thus far very little progress has been made in the extension 
of the use of oil gas in the metropolis since my last Report; I 
shall, however, state some ])articulars respecting this part c>f the 
subject at the conclusion of the present Keport. 

It is satisfactory to observe, that although considerable exten¬ 
sions have been made in this mode of lighting the town duriiig 
the last year, no serious accident has happened : the only one 
indeed which deserves mentioning is that which occurred in the 
vaults mider the Opera House, of which I transmitted a particu¬ 
lar account at the time. 

It is also satisfactory to o])servc, that' very considerable 
improvements have been nuule in some of the processes in the 
different works, as well in the mode of setting the retorts as in 
that of charging them ^ and that some of the probable causes of 
mischief stated in my first Report have been removed; among 
which I may state, that the practice of making use of the coal 
tar in the tanks, for floating the gasometers, has been entirely 
discontinued. 

Most of the new gasometers which have been lately erected 
are uncovered; by which means the probability of accident by 
the lei^kage of the gas into the gasometer houses is obviated; 
and thp only ‘objection that existed to making this a general 
practice (namely, the effect of the wind or snow in di.sturbing or 
increasing the pressure of the gasometer when exposed) is pro¬ 
posed to be got rid of by the addition of a small regulating 
gasometer, from which the mains are immediately fed. 

Another very great improvement in the mode of conducting 
these works has been introduced in the evaporation under the 
retorts of the lime water, by which the gas is purified. By this 
means a great nuisance ha.s been obviated which used to exist 
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in allowing this lime water to run into the sewers, by which a 
very offensive smell was produced in the neighbourhood, and a 
ver^ deleterious matter conveyed into the Thames, 

Ihis mode of disposing of the lime water was first introduced 
by the superintendant of the llrick-lane stgition, and will I doubt 
not be very generally adopted, as this water is prohibited from 
passing into tlie sewers after the loth February, in consequence 
of a jnosecution carried on by tiie City of London against the 
Dorset-street Company. 

Another mode of getting rid of this lime water has been expe¬ 
rimented ; viz. the purification of the gas by dry lime, which is 
about to be adopted in Dorsot-street, in preference to tlie com¬ 
mon mode of [)assing it through lime water. 

Considerable improvements liave ;dso been made during this 
year in the quantity of gas produced from a given quantity of 
coal, which, as far as it tends to reduce the cost of the gas, not 
only renders a benefit to tlie public, but an increased advantage 
to the companies, in whose well-doing the public cannot but be 
intcrestf^d, since this mode oflighting the town lias now become 
so general, and is unquestionably attended with so many advan¬ 
tages to the metropolis, not only as relates to the convenience 
of the inhabitants, but to their security as a matter of police. 
This increased produce of gas lias been accomplished by various 
moans, such as the imjnovemcnts in the mode of setting the 
retorts, in the use of a better coal, in the application of a certain 
quantity of the coal tar mixed with the coal in the retort. 

A new' description of retort, called the Graftoniun retort, from 
the name of its inventor, has also been introduced, with the hope 
of further economy by the increased production of gas. This 
retort is made of fire brick instead of iron, and it is supposed 
that it will be found much more durable tban the iron retort, and 
capable also of sustaining a greater intensity of heat, so as to 
render the distillation of the coal more perfect. 

Gther experiments liave been made with a view to this same 
object, bv the engineer of the Imperial Company, who has 
invented a retort, which is to be gradually fed with the coal from 
a hopper, so us to make the destruction of the material to be 
carboiii'/ed still more coinplido. iNlr. Clegg seems to anticipate, 
froid the experiments whieh he has tried, that he should be 
(maided by this means to destroy both the tar and ainmoniacal 
liquor produced in the ordinary modes. He also calculates, that 
by these means the ((uantiiy of gas produced will be increased 
to l(),0()Oor 18,000 cubic feet per chaldron, and that it %viU more¬ 
over be of a superior quality, so as to give considerably more 
light in proportion to the ([uantity burned. It would certainly 
be very desirable to get rid, as much as possible, of the diti'erent 
products resulting in the distillation, excepting the coke, as 
some of them do not pay for their removal, and are liable, there- 
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fore, to be left for some time on the premises, so as to become 
more or less nuisances to the public. 

At present the system is far from perfect in any respect. It 
is hoped, therefore, that every possible encouragement will bo 
given by the different coni'oanies to tfeut description of investi¬ 
gation and experiment calculated to promote improvement, 
although no immediate profit may result to the companies. 

It is also very desirable, that when any improvement is rea¬ 
lized by any particular company, that it should be generally 
adoptea by the rest; and by the due exertion of this spirit, 1 
have but little doubt that a great degree of perfection, both as 
to convenience and security, may be looked for at no distant 
period. 

Great care, how^ever, is unquestionably rc.quisite, and there 
are certain points, the observance of which by the differcmt 
companies is so essential, that any indifference or neglect as to 
them must be vigilantly prevented ; for it must be obvious that 
the vast accumulation of infiamraable gas necessary to carry on 
tliis mode of illumination, in its present extended state, must be 
attended with more or less risk, according to the conduct of 
those employed. To explain, therefore, somewhat more defi¬ 
nitely than has hitherto been done, the nature and extent of this 
risk, I have caused the following experiments to be tried at 
Woolwich since my last Report, with a view to bring the explo¬ 
sive forces of difi’erent mixtures of carburefcted hydrogen ami 
atmospheric air into a comparison with gunpowder. 

The results are as follow :—’J'he following mixture was fired 
from a cylinder constructed for this purpose, to project a ball 
weighing 7 lbs. 2 oz.; the cylinder being suspended by a pen¬ 
dulum, to measure the degrees of recoil. 


First experiment. 


Carburetted hydrogeiii 288‘ 
cubic inches, and 1,440 
cubic inches of common 
air, being in the propor¬ 
tion of one-sixth of hy¬ 
drogen to five-sixths of 
atmospheric air, were 
fired. , 

Gunpowder (8 drachms) "v 
was found to produce I 
nearly the same effect. J 


Ranged the ball, 
on an average > 
of three rounds. J 


Average range 
of the same 
hall. 



Feet. 


Average reeoil 
of i‘} liuder. 


94 04" 


/ / ()4 


It appears, therefore, that mixed in this proportion, viz. one- 
sixth of carburetted hydrogen to five-sixths of common air, ime 
cubic foot of this ga.s would be equal to three ouuees of gunpow¬ 
der ; that 480 cubic feet are, therefore, equal to one barrel; and 
that the contents of one gasometer of lo,()00 cubic feet are 
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equal to 31 barrels. Fifteen such gasometers, therefore (the 
number in Peter-street), would, with this mixture, produce a 
force equal to that of 465 barrels of gunpowder. 

A second experiment was subsequently made with a greater 
proportion of the carburetted hydrogen. 


Second experiment. 

346 cubic inches of carbu-"] 
retted hydrogen, and j 

. 1,382 cubic inches of 

common air, being oiie- 
tifth to four-fifths were 
fired. 

16 drachms of gunpowder'^ 
were found to produce > 
nearly the same efiects. J 


Average of three 
rounds with the 
same ball. 


] 


Ditto, ditto. 


Feet. 


jRecoit of cylin 
' der. 


158 76*^ 


113 74 


One cubic foot, therefore, of gas, mixed in this proportion, 
would give an explosive force equal to five ounces of gunpow- 
tler, or 288 cubic I'eet equal to one barrel; one gasometer, there¬ 
fore, of 15,000 cubic feet so mixed, would be equal to 52 bar¬ 
rels and a quarter, and 15 such gasometers to 783 barrels and 
three-(iuarters of gunpowder. 

For the mere purpose of determining the risk of large accumu- 
latii)ns of carburetted hydrogen g'as, it was evidently unneces¬ 
sary to try any further experiments, since it was thus proved, 
that if by any accident the contents of one of the gasometers in 
I^eter-street were to be supposed to have escaped into the gaso¬ 
meter-house, so as to form a mixture with the suriomuling 
almospliere, iu the proportion of one-fifth of gas, an explosive 
mixture would be created equal to upwards ofoU barrels of g'un- 
j^owdtir ; aud that if the contents of the whole of the gasometers 
at this station could be supposed to have c'seaped in like man¬ 
ner, an explosive force ef[ual at least to 700 barrels might be 
ertiated ; ntul that on the same primnj|>le, the entire leakage of 
01)0 of the large gasometers of 30,000 cubic feet in Dorset-street, 
might produce^^au explosive mixture equal to about 135 barrels 
of gunpowder. 

It hi true, that in the ordinary condition of the carburetted 
hydrogen ('ontained in the gasometers, it is not explosive*; it 
wants the admixture with common atmospheric air to make it 
so; hut then it must not be forgotten, that this reejuisito ingre¬ 
dient is the clrcmnambient atmospheric air, that surrounds the 
gasometers, and is in constant contact with every partfof them, 
so that the union of the two ingredients in certain dangerous 
proportions may always be eft'ected, either internally or exter¬ 
nally, by unforeseen acjudcnts ; as the destruction oi a gasome¬ 
ter by lightning, producing botli*the mixture aud the ignitioU at 
the same moment; the same by the burning of the gasonieter- 

jSIcw iSeriesf VOL. V. 2 l 
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house ; by the oversetting of a gasometer, from the breaking of 
its chain of suspension, an accident which lately happened at 
Ih’ighton, and which lias happened also by the bursting of the 
tank in which the gasometer tloats. The constant leakage of 
an old gasometer is,also a probable cause of explosive mixture. 
At all events, these are evidently probabilities of accident ((uite 
sulFicient to show the absolute necessity of the utmost vigilance 
and precaution. 

But even supposing this mixture not to take place, I appre¬ 
hend that serious consequences might attach to the mere inflam¬ 
mation and combustion of a large deposit of inflaauuable air, 
even in an unexplosive state. 

It appears to me, that such a combustion, by lightning m- 
otherwise, would j)roduce very destructive cllects to tlie neigh¬ 
bouring buildings, and gasometers, merely by the siukhm raiili- 
cation and expansion of the air caused by it, aiul would, in lad, 
produce a violent detonation and concussion, without supposing’ 
any combination of oxygen and hydrogen, but merely by the 
simple conflagration of the hydrogen; midcr these circum¬ 
stances, and especially witli reference to the experiments made, 
at Woolwich, by which it appears, that the explosive force is 
greater than has usually been assigned,^' I sbidl feel it right in 
concluding this Report, distinctly to point out such precautions, 
in this and in other respects, as 1 think ought to be enforced for 
the security and convenience of the puljlic. 

Ill viewing the probable causes of disappointment to the pub¬ 
lic which might occur from the want of the due iiianageineiit of' 
this now greatly extended concern, I have been induced tt) make 
very particular inquiries as to the probabHity of the stoppage of 
the pipes, by which the gas is conveyed to the difl'erciit parts of 
the metropolis. The result is certainly satisfactory, as 1 find 
that in the cast iron pipes or mains not the smallest deposit or 
corrosion takes place; there is, however, a very considerable 
tendency to stoppage in the service pi[)es, which are madi; of 
wrought iron, insomuch, that many of these pipes have been 
found completely choaked up in four or five years use. 

The pipes, also, in the interior of the shops and houses, ami 
for the immediate conveyance of the gas to the lamps, which 
pipes are generally made of copper, are liable to stoppage by 
internal coirosion. Tlie wrought iron service pipes may, how¬ 
ever, be conveniently replaced by lead, which is not subjei^t to 
this deposit, and the copper pipes by those of block tin, both 
of which have been so used with good effect. 

It is satisfactory, therefore, to observe, tliat that which would 
be a general and extensive evil (if there existed any liability of 
stoppage in the mains), has no existence at all, while that which 
is comparatively a less evil, being merely partial, may be easily 

* Probably from the experiment having been made on a larger scale than any before 
tried. 
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remedied, by the substitution of one material for another. 
These are, therefore, points to which the attention of all the 
companies should be directed. 

It is further also to be observed, that as the deposit by which 
these pipes are liable to be stopped, is a splphate either of iron 
or copper, this evil may be greatly diminished by the greater 
jjurity ofthe gas. 

This, therefore, becomes an additional reason for urging the 
utmost attention to the process of perfectly purifying the gas 
•previously to its entering the pipes, independent of many otlier 
advantages, such as the diminution of its offensive odour in every 
part of its course and aj>plication, and of the mischief which 
occurs to gilding, furniture, &c. in the rooms in which impure 
gas is burned. 

Jiegulations it appears important to inforce, 

l^nough has already been stated on the probability of accident 
and the; extent of danger, to prove the necessity of enforcing 
certain restrictions as to tlic quantity of gas suffered to be accu¬ 
mulated within a given space; by which restrictions not only 
tlio si/e of the gasometers hereafter to be constructed, or the 
quantity of g-as to be allowed to be admitted into those already 
constructed, shall be limited, but by which also the proximity of 
these gasometers to each other shall be regulated, as well as 
their distance from any inhabited buildings. I shall now, there¬ 
fore, proceed to the consideration of these restrictions. 

Much unwarrantable aiul inconsiderate extension has pro- 
< ecded in all these respects since the first Report of the Royal 
Society on this subject in LSl-1 ; and it may not now be practi- 
c,al)le, without exceedingly embarrassing the comjianies, and, 
<;«»nsequently, inconveniencing the public, both as to the price 
and as to the supply of gas, to make any immediate reform; but 
I have no hesitation in saying, that the gasometers now gene¬ 
rally in use contain a mucli greater quantity of gas than can be 
accumulated with perfect safety ; and that they are placed much 
too near to each other, and too near to some ofthe most popu¬ 
lous parts ofthe town. 

The recommendation contained in the Report of the Royal 
Socif*ty in 1814, limited the size ofthe gasometers to 0000 cubic 
fe(*t; the expense, however, attending this liinitatio^i, froni^lheir 
contents being so small in proportion to their surfaces, is such, 
that I conceive it might be expedient to seek for an equivalent 
security by other precautions, and to allow a greater latitude as 
to the magnitudes of the gasometers. Taking, therefore, ample 
space around eacli gasometer, I do not know that there would 
bt; much to apprehend from the use of gasometers measuring 
about 20,000 cubic feet, and working between 15,000 and 20,000 
of these feet; but w'itli siudi quantities in each, I am decidedly 
of opinion, that these gasometers should not be placed nearer 

fc > 1.' 
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to each otlier than 40 feet, or about a diameter of one of the 
gasometers ; and that if they are nearer, a strong brick traverse 
should be immediately erected between them, similar to those 
used in the powder W'orks at Waltham Abbey. 1 am decidedly 
of opinion also, that^these gasometers should not be suffered to 
exist nearer than from 60 to 100 yards to any dVvelling-house, 
without being similarly traversed. 

But under such restrictions, I should consider the safety of the 
town as well provided for in respect of the gas works, as by that 
regulation relative to the quantity of gunpowder allowed to be 
stored in any warehouse, which limits that quantity to two 
barrels. 

In carrying this restriction, as to the size of the gasometers, 
into effect with as little inconvenience as possible to the com¬ 
panies, I should recommend, as the readiest and cheapest morle, 
that where larger gasometers exist, their altitudes should be 
diminished, or, at least, that they should not be allowed to work 
these gasometers above a certain altitude ; and that if the 
expence of reducing their depths w ere desired to be dispensed 
with, some permanent *top should be applied to them to prevent 
their rising above a certain height, so as to contain more than 
the limited quantity of gas. I should recommend also, that 
where these gasometers are, as in many of tiie establishments is 
the case, nearly close to each other, every other one should be 
taken out and removed to a distance ; nor need this involve any 
necessary increase of ground on the spot where the gasometers 
are now placed (the purchase of which, in some cases, might be 
impracticable), but merely a removal of tljese gasometers to a 
distance ; the communication with the retorts, &c. being, as it 
may be, without difficulty, effected (and as, in fact, it now is at 
the South London Works), at a distance by pipes under ground. 
I should also recommend, that a general regulation should be 
enforced to prevent dny gasometer being placed within 50 yards 
of any retort or other part of the works in which fire is used. 
Such appear to me to be the principal regulations necessary as to 
the size and situation of the gasometers; and it w as on these, 
principles, in a reference lately made to me by the Lords (Jom- 
inissioners of the Treasury, of an application from the Imperial 
Gas Light and Coke Company, for permission to purchase an 
additional quantity of land, that I recommended that this per¬ 
mission should be granted, although it had, in passing the Acts 
of Parliament, been considered ilesirable to limit the grants of' 
lands, that the works might not be erected on too large a scale. 

My vietV of this subject is, that it may be quite right to limit 
the quantity of gas generated in particular works ; but that 1 
certainly would not limit the quantity of ground on which the 
apTiaratus, for its generation, is to be erected. 

"Vith reference to the particular construction of the gasome¬ 
ters and gasometer houses, from all that I have been able to 
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ascertain, I should recommend that the gasometers should be 
erected in the open air, or, at all events, with the slightest and 
most ventilated covering possible, seeing that there is much 
greater chance of explosion in the gasometer house, where a 
very small leakage of gas from the gasometer, may produce tho 
explosive mixture, than in the gasometers themselves, into 
which large portions of atmospheric air must find their way to 
create danger; and this I am the more induced to recommend, 
since I find that a remedy has been devised for all the ’Jiconvo* 
nicnces that might otherwise be apprehended by the intervention 
of a small regulating gasometer between the principal gasome¬ 
ters and the mains, as alrea<ly stated ; an arrangement which, it 
a{)pears to me, ought to be generally adopted, as it would also 
bo attended with other good effects, in addition to those above- 
mentioned; among which may be noticed the prevention of 
accidents from the irregular flaming of the lamps in shops, and 
(-'specially that very serious cause of accidents in such situations, 
which w'as noticed in my first Ileport as being likely to occur 
from the falling of a gasometer at work, supposing its chain to 
break, by which, in the present state of the works, the flame of 
the lamps connected with that gasometer w ould, on a sudden, 
b(; made to bla/e up to so great a height as could not but bo 
attended wdth the most serious consequences in a great variety 
of situations ; all of which accidents would be entirely prevented 
by the regnlation in (piestion. 

In the foregoing general observations, 1 have stated the liabi¬ 
lities to stoppage by corrosion, which exists in the wrought iron 
service pipes in the streets, and also in the copper feeders in the 
inside of the houses ; and I have there mentioned the facility 
which, fortunately for the perfection of this system, exists, of 
g(d1ing rid of this inconvenience by the substitution of leaden 
and block tin pipes; 1 shall now add, as an.important regulation 
for the general adoption of which, 1 conceive, the government 
sliould exert its authority; that all tlie gas pipes, w’hether mains 
or services, ought to be laid in a bed of clay, firmly rammed 
round the pij)e. The necessity of this regulation not only mani¬ 
fests itself cobstautly in walking thrmigh the streets of the 
Jiu^trqpolis, from the frequent l ecurrence of ofl'ensive smell aris¬ 
ing from the leakage of the pipes; but was clearly proved by 
the accident w’hich happened in the wine vaults under the arcade 
of the Opera House, into w hich the gas had found its way from 
a leak in ti service pipe passing over the crown of this vault, 
though no gas was laid on in any part of the premises. The 
recurrence of much accident, and the general nuisance above 
stated, w'ould be efl'ectually guarded against by this coating of 
clay round the pipes ; in addition to which, a saving of gas now 
lost by leakage, would ultimately accrue to the coinpaiiies. The 
exj)ense, in tlie first jnstance, might be consideralne, and, it is 
to be regretted, that it was not originally attended to, because it 
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would not certainly be now advisable, generally, to break up the 
streets for that purpose ; but I should distinctly recommend, 
that whenever new pipes are laid, or old ones exposed for repair 
or otherwise, this measure should be universally enforced. 

There is another .subject to which I feel it right to call the 
serious attention of the government, conceiving that some gene¬ 
ral regulation in this respect would be a material benefit to the 
public, as well as to the companies. 

I allude to the limitation of particular districts to particular 
companies; at present, as may be seen by the accompanying 
plan, the mains of more than one of the first-formed companies, 
principall}’’ the .l.ondon and City of London Gas Light (Compa¬ 
nies, are carried into the same district, and indeed in many 
places into the same streets, lanes, and even alleys, so that 
adjoining houses, in the most confined situations, are frc(picntly 
supplied by different companies, the pipes of these different 
companies intersecting and mixing in a very complicated 
manner. 

From this it frequently happens, that in case of the nuisance 
of leakage,'it is unknown from what pipes this nuisance proceeds. 
A hesitation is thus, therefore, constantly manifested as to which 
company is to open the ground ; disputes arise, and mucli delay 
and inconvenience is the consequence, not only from the nui¬ 
sance being thus prolonged, but from the more frequent breaking 
up of the pavement, naturally arising from u double set of mains 
and services than if only one set were allowed in the same dis¬ 
trict. 

The only argument, as it appears to me, that could be adduced 
against this limitation, would be as to any supposed effect that 
might arise from the encouragement of the comj)etition of difler- 
ent companies in keeping down nrices ; but this objection 1 
apprehend may be spttied, by regulating the general prices with 
less oifficulty than exists in the present state of the supply. 
And this regulation of prices, as I nave already stated, is one of 
the advantages tliat may be fairly calculated upon as an early 
result from the due exertion of the control of the government. 

Some of the companies, from the complaints' disputes, and 
other inconveniences, attending the present arrangement, arc 
very desirous of entering into a compromise for the limitation of 
their districts, and liave offered an exchange of mains, &c. vahu; 
for value ; and I must confess that it appears to me advisahh?, 
that a general regulation on this subj<xt should l)e atloptcd as 
soon as j^ossible. The latter charters indeed have proceeded 
upon this principle. The Imperial Company, for instance, is 
thus limited to particular districts, and those districts are exclu¬ 
sively granted to them. 

I shall now only state one more regulation, which t think it 
%vou!d be very important to Inive enforced,.iliat not only should 
accurate plans of the present actual state of all the gas works 
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ill the metropolis be transmitted to the person charged with tlie 
general inspection of them, but that no new work, nor any exten¬ 
sion of old works, should be proceeded upon until regular plans 
of them shall have been laid before the inspector, and until the 
sanction of tl^e Secretary of State shall h^ve been procured by 
him lor their proceeding. • 

It is but right that 1 should take this opportunity of stating, 
that I have receiveil every facility and attention on the part of 
the directors of the ditferent companies to my requests for infor- 
'mation; but 1 have not yet been favoured with plans,‘such as 
f.hose ‘.d)ove-nienlionc<l, witliout which it is impossible to enter 
with th;tt accuracy into ul! the details of such a survey, which 
the magnitude, risk, aiul general importance of these works 
d( rnand. It is indeed evidently the interest of the companies 
concerned, to I’urnisli as early as possible, before they under¬ 
take new works, plans of tlicir intended operations, inasmuch as 
prevention is better t'laii remedy, and that it is easier to make 
alterations in u drawing than in a building; nor can I refrain 
from rt:j>eating, that it is much to be ri:grcllcd that such an 
ai raiigemcjit was not long since carried into elfect, as the tho- 
rongli security of the town and the perfect organisation of the 
system might have been insured, at a much less expense to the 
companies than will now be nltiinately rcfjuired. 

On this part of the subject it rtauaius only that I should state, 
that having thus far, at the request of the government, devoted 
myself to the couslderatioii of this important public concern, 1 
am ready to ]>roceed in giving my best assistance in seeing that 
those i)reveutioiis, which 1 have suggested for the safety of the 
metrupolis, are properly t:arrled into eile' t, in the performance of 
which I should feci it incumbent upon mo, ta[nally upon public 
grounds, to consult the interests and accoiimualation of the 
eompanics as far as it could consistently be accomplished with 
reference to the primarv objec.t, lire conveiiicnice and security of 
the pid));c. 

On the subject of the coal gas works, it remains only to be 
observa;d, that there are several private gasometers erected for 
the lighting o>f' maiiufactorir^s and other buildings, where the 
oj)eiatK)ii is confined entirely to the particular ju’cmises, such as 
tin; f{,oyaIty Theatre, iVIessrs. Ward and Ainger s, south side of 
Jlluckfriars-britlge, and many othcis. 

Tlua’c are other coal gas works also funned, not only for the 
purpose of lighting particular premises, but which extend 
tlu'ir equ rations by the sale of the gas for lighting the neigh- 
liouring buildings also. 

And there are other private establishments created entirely^ 
for the sale of coal gas to the public. The mains of some of 
(lu'se works extend to very considerable distances. 3ho llaf- 
cliire Conqiany, for instance, bavi* three gasometers, and hav(^ 
brought their mains nearly up to the Tower ol London. Ano- 
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thcr of these factories is formed at Poplar, and another in Cro- 
mer-street, Bruns wick-square. 

It does not, however, seem necessary that I should now go 
into any further details respecting these works, though it is 
important that 1 shoijtld state that they have been established 
cnlh'clij ivithout Act (^'Parliament or other licence^ and that it 
appears to me, as these works are liable to accident and nui¬ 
sance, as well as those carried on upon a larger scale, though 
not, perhaps, the same extent, that they ought also to become 
the object of such rules and regulations as the government may 
deem it expedient to determine upon for the conduct of the 
principal works—and that no gas works whatever sliouhl be 
allowed to he formed without a licence in the first instance, and 
without being subjected to subsccpient inspection and control, 

* Oil Gas Worhs. 

I ought not to close this Report without adding a few words 
more on the subject of oil gas, although tlua’e is no part of the 
application of tliis modification of the system, w'hich at present, 
regularly falls within the scojm of this Report. 

1 am sorry to say, that but little extension in this branch of 
the gas lights has taken place in the metrojiolis since my last 
jfc;port, although it has been adoj)ted by some of the largest 
provincial towns, namely, Liverpool, Plymouth, Cambridge, and 
Taunton, and, as I understand, Dublin also. 

In London one public company* only has been established, 
which is situated near Old Ford ; these works consist of one 
gasometer, 30 feet in diameter and 12 feet deep, supplied by 
12 retorts, of which, however, not more than three or four are 
at present kept in action, as the quantity of gas. consumed 
does not exceed 0,000 cubic feet daily. 

These retorts are cl\arged only once a day, a continued small 
stream of oil being kept constantly droj>ping into them. 

One gallon of oil is calculated t/> ])ro<iuce 100 cubic feet of 
gas, the illuminating pow'er of which is stated to be equal to more 
than 300 cubic feet of coal gas. 

The oil ga.s requires only to be passed through a'cistern of oil 
for its purification. The oil undergoes no change in the process, 
so as deteriorate it, or render it offensive, like the lime Avaler 
used ij? the purification of coal gas, neither is there any residinmi 
left in the distillation by which a nuisance can be created. 

Oil of any inferior description is capable of producing good 
gas, though some of the vegetable oils are the best. 

About seven miles of main are attached to these works, run¬ 
ning from the London Hospital, Whitechaped, to the four mile¬ 
stone, Stratford. 


* The capital granted to thLs company by Act of Parlianwnt is 10,000r. of which 
GOOOl, has been already raised. 
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Hack house served with this gas is furnished with a small 
gasometer, to measure the quantity of gas consumed, for wliich 
the consumer pays at the rate of 5.s. for 100 feet. 

dhere can be no doubt that the light thus produced by oil 
gas, taking tl^e diiferent intensities into the account, is much 
cheaper than that produced by the direct burning of oil; nor 
indeed is the expense of oil gas greater than that of coal gas, if 
we admit the intensity of its light to be three times that of an 
cujual (quantity of coal gas, or that one burner supplied yvith oil 
•gas is equal to three with coal gas. 

'file charge for 1000 cubic feet of coal gas is 155 .; and the 
expense of 3000 feet of coal gas, therefore, is 455. which is stated 
to bo scarceh/ equal to 1000 cubic feet of oil gas costing . 505 .; 
now if tlie values in proportion to the light obtained thus nearly 
ai)proxiinate, it certainly appears to me, that the ojj. gas must be 
nearly, if not quite as cheap, taking into the account the great 
reduction in the liist outlay for the apparatus required for gene¬ 
rating the oil gas, compared to that required for the coal gas, 
and reckoning also the dillbrence in the required size of tlie 
mains. And indeed the extensive introduction of this system 
into the provincial towns now going on, is to my mind a con¬ 
vincing [)roof of the correctness ol’tlie foregoing statement, and 
makes it only matter of greater surprise to me, that so little has 
yet been done as to the public use of oil gas in the metropolis, 
liie more csj>ccially when its greater security, from the reduced 
(juantity necessary I'or a given light, its greater purity, and less 
oll'ensive smell, are taken into consideration, 

i jiiust nrd, liowever, omit to say, that an oil gas company, 

< ailed I'he Portable Oil Gas Company, i:^ about to be formed in 
boiiflon. 3'lie principal object of this company is to supply 
detached houses with this gas, in situations where no mains are 
laid down. For this purpose strong copper vessels are prepared 
<d diderent dimensions, in which the oil gas is deposited by com¬ 
pression ; so lliat a vessel of one, cubic foot has been made to 
contain 1(1 cidjic feel, of this gas ; and if each cubic foot of this 
gas is suppt)sed to bo ecpial to three cubic ft'et of coal gas, then 
would such a vessel camtain oil gas suliicient to supply one lamp 
for nine hours. 

Th'e idea is in some cases to attach a vessel containing a con¬ 
siderable supply on this principle to small feeding p’ipes Ica^ding 
to liK('d lamps in dilierent parts of the building; and in some 
cas<!s, to lia\e the reservoir containing the condensed gas, made 
part of a moveable or j)ortablc lamp. ^ 

The first of these inoiles seems to me most likely to be useful, 
limited, bovvtwau’, as above-mentioned, to situations where no^ 
mains ar(' laid on, and where it is desiiasl to avoid the trouble ot 
generating' the gas on tlie .spot. 

The latter seems to be still more limited in its application, as 
lew moveable lamps*could be conveniently constructed, which 
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would allow of a reservoir being attached to them sufliciently 
capacious for general uses. 

These plans are certainly very ingenious, though it cannot bo 
denied tnat there must be considerable inconveniences and 
expenses attaching to the constant removal of the reservoirs 
between I'he factory where the gas is to be generated and com¬ 
pressed, and the house where it is to be consumed ; neverthe¬ 
less, I am informed, that a considerable capital has been already 
subscribed to carry the project into effect. 

To this spirit of enterprise it must be left to overcome the’ 
difficulties of the undertaking; I have only to consider the 
danger; and to this, as the scheme advances, it will be my duly, 
or the duty of whoever undertakes this inspection, to look 
seriously and to call the attention of the government; for here 
unquestionably we find introduced a new description of danger 
altogether ; in the highly compressed state into which it is 
found necessary for the sake of portability to condense the gas. 
There is evidently .vo/7^c wA* in forcing 1() atmospheres into a light 
copper vessel, when //c?/;; but when such vessel has been 

long in use and long strained by the constant efforts of the con¬ 
fined gas, the danger of its bursting must be considerably 
enhanced. 

Precautions may it is true be taken to render an explosion as 
little mischievous as possible, and the vessels may be calculalcd 
of ample strength in the first instance ; yet it is difficult lo 
ascertain the prob.able effects o(“ accidental explosion, or the 
constant stnuigth of mafcrials, and more especially whore fiu; 
compression first given to the gas is liable to subsequent increase 
by heat. 

With respect to the oil gas it remains only to be stated, that 
though so little extension of it in public works has taken pla(rt; 
in the metropolis, its use has l)f;t;n considerably advanced in [>t i- 
vate establishments; ami I shall ccuiclude by offering it to con¬ 
sideration, how far all these ofiplications of this gas, as well as of 
the coal gas, ought to be subjected to some sort of licence and 
regulation. William Conor eve. 
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Article V. 


On the Development of Electromagnetism by Heat. By the Rev. 
J. Gumming, MA. FR8. and Rrofussor^of Chemistry in the 
University of Cambridge. • 

(To the Editor of the Annals tf Eliilosophiy.) 


DEAR SIR, Ctitubridffc, ytpril 30, 1823. 

The following, selected from some experiments which were 
the substance of a paper read at the last meeting of the Cam¬ 
bridge Philosophical Society, as, 1 believe, they are. new, will, 
1 hoj)c, be found interesting to your readers. 

All the metals, not excepting fluid mercury, produced a devia¬ 
tion on the magnetic needle of a galvanoscope, provided the 
extrcmiities of the metallic bars employed were at different tem¬ 
peratures. 

It was indifferent Avhetlier the connecting wires were united 
to the bars by sokh’ring, rivetting, or simple contact. 

Bismuth and antimony (the nuitals Avliicli seemed most 
ellicacious) gave with copper wires, deviations in opposite 
directions. 


A bar of l>isnmlh four and a half inches long, half an inch 
broad, and one-eighth thick, gav(^ a positive deviation of 21° on 
a compass needle, four and a half inches long, at the melting 
point orhisnmtli; at ISU® and 1 OtP, the deviations were respect¬ 
ively 12 ' and ij°, the cooler end being constantly at (>0°. 

A similar bar ol‘antimuay, with the ntniost heat of a spirit- 
lamp, gave a negafivc deviation of 10^. 

When a few drops of ether were made to evaporate from one 
extremity of these bars, the other being kept at a constant tem¬ 
perature of G(P, deviation was produced, ^hm, tjf course, in the 
opposite direction. 

A slip of palladium, weighing 3.5 grains, having* silver wires 
rivetted into it, when made led-hot atone extremity, gave willi 
a small compass needle ii deviation oi' 70° ]K)si/lre ; with plutina 


wiia!S 10° negative. 

A similar slip of platina with silver wires gave a jfosiiice 
devTiation of 0,5° ; with ])latina wires 4°^ , 

A hvir ol' zinc cast upon copper wires gave a n(\gative^devia¬ 
tion of 1.5°; the same bar with zinc wires gave a eleviation t>l’ 


2°; with silv(!r wires a deviation of 2°; and with iron wires a 


• leviation of 3°, all positive ; but with platina wires a deviation 


of 00 ° negative. 

A copper bar with zinc wires gave a deviation of 20°; with 
copper wires a deviation of 10° ; and with silver ot 30°, all posi¬ 
tive ; Imt with jilatina wives a deviation ot 18° negative. 

A small siher bar with siUvr wires gave a, positive diiviation 
of 20°; but witli [ilatiua wires 60'' negative, both at a red heat. 
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A brass bar with platina wire gave 10° negative deviation; 
with silver wire 20° positive ; with brass wire 15°, and with zinc 
wire 25°, both positive. 

An iron bar with brazed copper wires, and the heat of two 
lamps, gave 45® of negative deviation ; it likewise deviated nega¬ 
tively with wires of platina. 

Two connecting wires, each composed of a platina and a 
silver wire soldered together at one of their extremities, were 
rivetted into a copper bar: when the silver ends were rivetted 
to the bar, the deviation was positive; when the platina, nega¬ 
tive; but when the platina ends ivere shortened to half an inch, 
the deviation again became positive. 

Quicksilver inclosed in a glass tube, eight inches long, and 
half an inch in diameter, with copper wires, gave at the temper¬ 
atures 170° aig^d 115° the corresponding deviations 8° and 3° 
with the small compass. 

A double bar, eight inches long, composed by soldering 
together at the middle a bar of bismuth and another of anti¬ 
mony, when heated at both extremities, and kept at a tempera¬ 
ture of G0° in the middle, gave a deviation of 30° with the large 
compass at the melting point of bismuth. 

An alloy of bismuth and antimony gave with the large com¬ 
pass a deviation of 3° neg^ative; on continuing the heat it 
returned to zero, and at the melting point of the bar, it became 
4° positive. 

A bar of bismuth, six inches long, was broken into two 

parts ; I | \ ^ a b and c d of two 

inches and four inches in length, and soldered together again 
with a thin plate of copper interposed. When heated at a or r, 
the deviation was positive ; and when at b or r/, was in the oppo¬ 
site <lirection; but when the bar was unbroken, the deviations 
had been in the same direction, whether the heat were applietl 
at n, bf or c. 

A rod of bismuth having wires soldered to it in difl'erent 
parts of its length, the included portions being alternately hot 
and cold, exhibited as many poles as there were wires. 

Two bars, whose deviations were respectively 20° and J0°, 
when connected in sequence gave a deviation of 23° ; the devia¬ 
tion was not so great when the hot and cold ends were con* 
nected respectively. 

A battery of eight bars produced some, but not a consider¬ 
able increase of power. 

A bar which produced a deviation of 20° with four feet of 
copper wire, of 1-21 of an inch diameter, gave with 8, 10, and 32 
leet of the same wire, corresponding deviations of 154°, 10°, 
and 7°. 

With eight feet of copper wire, of l-37th i’uch, the deviation 
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was 6J-° ; with the same length of platina wire of 1-lOOth inch, 
not more than 

With four feet of copper wire of 1-12th mch, the deviation 
was 21°, and was not increased by using two such wires. 

In all these experiments, the deviation was in the same 
direction throughout every part, both of the bars ^nd of the 
connecting wires. 

No dilFerence of effect was observed, whether the bars were 
after fusion cooled slowly or rapidly. 

The edects were not materially increased by increasing the 
dimensions of the bars, or of the surfaces in contact. 

A tourmaline, which by heat exhibited the opposite electric 
states very strongly, produced no deviation on the magnetic 
iKiedle, when its ends were connected with the galvanoscope by 
silver wires coiled round them. 

For a comparison between the electromagnetic cfiects as 
produced by heat and by the usual process, it was observed tliat 
jods of zinc and copper, each 7-lOtns of an inch in diameter, and 
distant 4-l()(hs, when excited by ecpial parts of muriatic acid 
and water, produced a deviation of 27“^ on tlic large compass; 
and rods of 3-lOtlis distant 3-lOths inch, gave 40° with the 
smalU'r. Believe me, dear Sir, 

Very sincerely yoins, 

J . C L M M IMG. 


Artici.f. VI. 

Kipei itnetUs io delerinhic the Printii ubiliti/ nf an Operation for 
Phthisis Pn/nionalis, j^tHqtoseil hif JOr. Carson. 13y David 
Williams, MD. 

(To the Editor of the Anna/s of Philosophi/.') 

ISIR, lAvcrponl^ Sfuy 4, 1823. 

'fuK following experiments were instituted from a desire to 
examine u very important physiological hypothesis, advanced 
by Dr. Carson. 4'hat gentleman has ])ublished a j)amphlet,‘*' 
consisting of three essay's : one, on the Elasticity yf the Lyngs ; 
another, on the Vacuity of the Arteries after Death ; apd the 
third, on Lesions of the Lungs. In tlie second, or that on the 
Vacuity of the Arteries after Death, he relates two methods 
that he adopted for killing animals, by admitting air through 
tliflcrent parts of the pariotes of tin' chest into both its cavities 
simultaneously, thereby collapsing the lungs. One method was 
by making an opening of about an inch in length between a pair 
of the ribs on each side of the thorax. The other was by making 

* Jis»iiys, rhydological and rtacUetd. By James Carson, MD. 



430 T>r, }rVUliams on the Practicabilify of [JuNt:, 

an opening fit to admit his two fingers from within the abdomen, 
through the muscular part of the diaphragm on each side : 
instantaneous death was the result of the latter method in all his 
trials. In the former, death was not less certain, though a little 
more tedious ; the life of one animal only (a large ^dog) was pro¬ 
tracted sh long as twenty minutes. In his third essay, or that 
on Lesions of the Lungs, Dr. Carson details an experiment per¬ 
formed on three rabbits as follows : An incision was made 
between two of the ribs on one side into the cavity of the 
chest, the air was freely admitted, and he concluded that the 
lung must have been reduced to a state of collapse. The wound 
was then allowed to close and heal. At the distance of live 
days, a similar opening was made into the cavity on the op])osite 
side, when one out of the three rabbits soon expired after th<' 
second operation. Dr. Carson inferred from the residts, that it 
is possible to collapse one of the lungs, and to retain it in that 
state, ad fibituni, by keeping open the communication ludween 
the cavity of the chest and the external air ; and further, that 
upon allowing the opening to close, the lung in a given time 
will recover its wonted function, thereby rendering it prac¬ 
ticable, when conceived necesseay, to place the opposite lung 
under the like disciplnie. .Dr. Carson has very ingeniously pro¬ 
posed the application of his views to the cure of one of the most 
frequent and fatal of diseases, phthisis pulrnonulis ; and in a 
single instance, he has reduced his hypotliesis to practice, by 
sanctioning the operation upon u patient in this town. 

It will be, perhaps, rather dillicult. to reconcihj with tlie 
above, the results of the following experiments : indee<l hail I 
not been indulged with the presence of medical gentlemen at 
several of them, I should have felt some scruple in giving them 
publicity. All the subjects of my experiments were dogs, 'flic 
first four noticed had their os Jiumeri secured to the rings cl’.Ot) 
]>onnd weights ; their hind legs were well extended, and fasteneil 
to similar weights ; so that they were retained nearly in their 
natural standing ]>ositi.>ii, which preserved to them, in a great 
measure, the use of their auxiliary respiratory powers. 

Kxper, 1.—An opening to the full extent of an kich was made 
into the left cavity of the chest, between the sixth and seventh 
ribs, midspace, betwixt the spine and sternum. At each inspi¬ 
ration, the lung was partially inflated, and was distinctly seen 
beneath the orifice, and at a little distance from it. At each 
expiration, it evidently contracted, and its lower thin margin 
was thrust outvvarel through the apen turo, with great force and a 
peculiar noise, caused by the protrusion, and an exit of a portion 
of the air. The breatliing was distressed when the lung pro- 
trudeel, but as soon as the wound was allowed to coiitracJ, it 
became more tranquil. The right cavity was in like manner 
opened, and the same phenomena were observed. When both 
ujiertures were kept wide open, the breathing was very laborious 
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and distressing, whicli did not arise altogether from the presence 
of air in the cavities, but principally from the violent protrusion 
of the inferior maroins of the iinigs, because the instant the 
Oj>enings \yere [>erraitted to contract, so as to prevent that acci¬ 
dent, respiration became more easy. About ten minutes after, 
the second o[lening was made, before the lips of the wounds 
were brought together. The dog, wlien let loose, walked, was 
weak, but breathed easy ; would taste nothing until the next 
morning, when he appeared lively, took his food, and regained 
.his strength dally, 'I'he ninth day after the operation,*he was- 
hanged, and the trachea tied, to prevent tiie collapse of the 
lungs, on opening the chest. Dissection : no morbid appear¬ 
ance in the cavities of the chest; the wounds were healed inter¬ 


nally, but not quite externally. The lungs did not reach by two 
inches the lowermost j)urt of their cavities, nor did their bulk 
aj)pcar e([ual to the filling of the other parts of their cavities, 
Kxper. 2.—Dr. Traill, Mr. Christian, and Mr. Dawson, sur¬ 
geons, were present. The 0 [)eratioa was performed in the same 
manner as the first; the openings were better than an inch in 
haigth ; both lungs wounded in the operation in consequence of 
the dog struggling (his hind legs not being sufficiently extended), 
'file lungs did not protrude, but wounded part of the one 
that was most seriously injured by the knife was observed to 
])rt!sent itself at each expiration opposite the aperture. Will a 
wounded lung protrude iiiukr every circumstance that a sound 


one will t The above medical 


gentlemen were convinced that tlie 


lungs only partially contracted, and that they were not in a 
quiescent state, but that respiration nuiie or less oppressed,, 
according as the openings were expanded, continued uninter¬ 
ruptedly during the experiment. A silver catheter iiitroduce<l 
into the chest was moved about by the alternate contraction and 
distension of the lung. The dog was detained with both aper¬ 
tures wide open for the s])ace of five minutes ; then untied, with- 
«mt bringing tlie edges of the wounds together. He was rather 
lively, shook his tail, drew hiinst If upon his belly along the 
floor, tlu'ii lay down on one side, and contracted himself, as if 
to close the ojienings; whether it was instinct or accident tliat 
induced him to choose that position, it certainly had that effect, 
thereby enabling him to breathe easier; though his breathing, 
after he was let loose, did not appear much diiitressed/ his 
strengtli was considerably exhausted. About an hour atteif, the 
edges of the wounds were brought together; during the inter- 
mctliate hour, the external air communicated with the cavities. 
He refused his food until next day, when he recovered his appe¬ 
tite, and regained his strength apace. The fifth day after the 
o\»eiation, the dog was hanged. Dissection ; the internal edges 
of the ■wounds healed ; the left lung had a deep j)lum-colour<'d 
circular spot, as large as the circumference ot a crown piece, 
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surrounding the wounded part, which was c^uite healed. On 
making an incision into the discoloured portion, it was found 
gorged with blood, without any apparent disorganization, and 
appeared in a fair way of regaining its natural state. A similar 
spot surrounding the wouno^ed part was observed on the right 
lung, but smaller ; tiiat wound was also healed, ilo adhesion or 
extravasation in either cavity. Absorption must have been very 
ramd, as a considerable effusion of blood into the left cavity had 
taken place during the operation. 

Expey, 3.—In the presence of Drs. Jeffreys, Jardine, Nichol¬ 
son, and Messrs. Blackburn and Jones. An opening of an inch 
and a half in length was made between the sixth and seventli 
ribs on both sides of the thorax, of a middle-sized cur. The air 
had free ingress during inspiration; and at each expiration, it 
rushed out, the lungs frequently protruding, when not prevented 
by the examinations of the above medical gentlemen. The 
breathing was much distressed ; the animal was kejit on ilu- 
table for five minutes, after both the openings were made ; wlu'ii 
let loose, he walked about, apparently but little affected, the air 
passing in and out of the cavities. At the expiration of ten 
minutes from the time he was liberated, the apertures were fully 
distended, and retained s.o by applying and pressing a finger a( 
the extremity of each of them, which eftbctually prevented the 
ribs from approaching each other; in fact, in my opinion, they 
were fixed. The death of the animal took place in less than twt> 
minutes. To what extent the auxiliary respiratory organs vveie 
impeded in their actioij by the two ribs on each side being 
retained asunder, I cannot ; but if they were impeded, ami 
I think it is evident that they were, the death of the animal natu¬ 
rally must have been accelerated. 

Exper. 4.—In the presence of the same gentlemen as wit¬ 
nessed the latter. A small opening was made into each cavity 
of the chest of a bulbdog in the intercostal spaces, and a full- 
sized clyster-pipe introduced into both apertures, which wtno 
retained for half an hour in an oblique position, their internal 
ends pointing towards the upper part of the thorax; during 
which time air freely passed inwards and outwardj^. 'I'he animal 
was occasionally distressed in his breathing, when he would 
struggle and contract so as to force out as mucli as possible the 
air in the bags of the fdeuro ; then he would make a quick and 
full inspiration, by vvhicli he was considerably relieved. After 
regaining his liberty, he seemed but little injured by the ope¬ 
rations. 

Exper, —An opening five inches in length was made 
between the sternum and symphysis pubis into the cavity of the 
abdomen. The diaphragm appeared tense, and the action of its 
fibres were visible, but confined, from the very great pre.ssnni 
required to prevent the protrusion of the intestines, &c. The 
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violent thrusting outward of the contents of the abdomen waa 
principally, if not entirely, occasioned by the action of the 
diaphragm, for the force of the protrusion diminished as soon as 
its action was obstructed on one side of the mediastinum, and 
ceased when iis took place on both sides. With a little, difficulty 
an opening about an inch in length was made into the left cavity 
of the chest through the muscular part of the diaphragm, three 
inc/hes below its attachment to the ribs. AVlien the air rushed 
in, the diaphragm on that side became relaxed, and itsS action 
not only olistructcd, but its irritability to all appearance sus¬ 
pended. A portion of the diaphragm jutted out towards the 
abdmnen, and formed a pouch, with the aperture in its centre. 
A similar ojuming was made into tlic light cavity of the chest, 
fVdlowed by the same olfe<“ts. An ivory tube, 3-lOths of an inch 
in <liameter, was repcah.'dly introduced into each ifperture. The 
(diaphragm seemed to be altogether guided by the action of the 
contiguous parts, and hy the pressure and jiassage of the air 
modihed by respiration ; at eacli inspiration it was drawn 
iovvards tin: elu:sf, aiul expanded by tlie dilatation of the thorax, 
hut its expansion was not sutticient to obliterate the pcuiches 
Ix'forc noticed, A\hich was a. strong proof, together with the 
guiescont state, compared with the ju'evious violent thrusting 
outwards of (lie ccuitenls of the abdonung of its paralyzed condi¬ 
tion. Is it n<a likely' that in many ’x euiuls penetrating into the 
• ■a\ity of the abdonu'u, unaccou.pantcd vvitii llirnsting outwards 
ol'its contents, tliat tht' di'>p)n i . is oa)Uit'h d I At. each expi¬ 
ration, tin* diajihragin was pnsiiei) lov, a'd.s the abdomen, by the 
pressure and [uissago of t he air tiom uii.liin tlic cavdties of the 
idlest, and the pouches enlarg-.d. 'flie breathing was oppressed, 
hut not so distressing as in tiie hist three experiments, when 
the ajierturcs wore wide open. 3di(; external wound was brought 
togellua’ by suture. W ben the dog was rt.mtwed from the table. 
In* walked, but tottered a iitih; ; he breatlied easy, and three 
hours after lapped some milk, which was rather surj.’vising, as 
the lirst two operated upon w’ould aceept of nothing until the 
Ibllowing morning. He recovered his strength and liveliness 
amazingly fast. On the third day after the experiment, he was 
hanged, together with another dog not operated upon, for^the 
purpose of comparing thi* appearances of their respe'fctive lungs. 
Hach liad liis trachea secured immediately on being cut down, 
before the sus[)ending cord was slackimod, to prevent collapse 
<>r tlie lungs on opening the ca\ ity ol the chest. .Dissection: 
in the presence of Dr. Traill, to wliom I am greatly indebted for 
many suggestions in conducting those experiments. .No morbid 
appearance in the abdomen, witlv the exception of a lew adhe¬ 
sions between tlie liver am I peritoneum ; the apertures in the 
iliapliragm were closed by' a tend'er film, whicli very readily gave 
Way to the probe. On opening the chest, the heart was once 
observed to contract, and the pericardium was perfectly trans- 
yew Series, von. v. 2 f 
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parent, as remarked by Prof. Richerand.* We could perceive 
very distinctly the ramifications of the coronary vessels ; the 
diaphragm was in its natural position ; no adhesions ; the lungs 
on first exposing them ap-aeared perfectly smooth and glossy; 
in a little,time they were s .ightly corrugated by the effect of the 
cold in condensing the enclosed air : the examination was con¬ 
ducted in the open air. Not the slightest diflerence could be 
Tierceived either in the expansion or general appearance of the 
lungs oi the two dogs. Their lungs did not extend by two^ 
inches to the inferior part of their respective cavities, and their 
bulk was insufficient to fill the remaining ])art of the bags ol'thc 
pleura. Pray what proof is there that the lungs fill the bags of 
the pleura ? I must confess that I am quite sceptical upon that 
point, and, on the contrary, believe that in a healthy state they 
never fill them. To prove that the measure we had recourse to 
was effectual in preventing the air escaping out of the lungs, 
when the chest was opened at the conclusion, we divided the 
windpipe of each below the knots, when they instantaneously 
collapsed. 

£xper. 6.—The description supposes the animal to be stand¬ 
ing upright on his hind legs. The right cavity of the chest was 
transfixed with a sharp-pointed ])enknife, by thrusting it trans¬ 
versely with a slight degree of obliquity downwards, through the 
intercostal space, immediately above, the upper edge of the 
eleventh rib, mid-space, between its head and anterior extre¬ 
mity. The animal was afterwards put to death. Dissection: 
the instrument had pierced the diaphragm, and had slightly 
wounded the liver; the lung uninjured; the knife had passed as 
near as possible through the centre of the cavity at that part, 
and but little short of two inches above its inferior termination. 
Had the lung extended so low down, it must have been woundeci, 
the knife being shafp-pointed, and pushed in with force. 

Krper. 7.—'I’o renjove every doubt, with respect to the state 
of the lung, when deprived entirely of the influence of the aux¬ 
iliary respiratory organs, the following exporimcnl was made in 
the open air. The cartilages of all the true rifis were dividetl, 
with the exception of the superior one, close to their juncture, 
with the osseous structure, and the left cavity of the chest laid 
open its whole length; the diaphragm was punctured; the ribs, 
and their cartilagiiious ends, attached to tlie sternum were sepa¬ 
rated and retained asunder, so as to expose and to deprive the 
lung of every assistance from the auxiliary respiratory organs. 
The lung rested upon the ribs and side of the vertebra); on ex¬ 
posure, it shrunk considerably, but did not collapse. Its motion, 
for it was not at rest, might be compared (o that of a leech when 
it draws up, and again recedes its body, without making any 
progression; indeed, with both ends fixed, the motion was not 


* Kdioburgh Medical and Surgical Journal, vol. xiv, p. 0,41. 
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tliat of pulsatlbn, neither was it synchronous with the action of 
the heart, but it was a slow undulating movement. On closing 
the gash, and keeping it so for four or five inspirations, then 
opening it quickly, the lung was found to have increased in 
volume; on exposure, it again diminished. To close (he scene, 
the knife was plunged into the heart with a determination never 
to perform another experiment on a living animal, which 1 
had been induced in the present case to do, by ray anxiety to 
solve an important practical problem. 

I belicvt^ no one has ever appreciated the power of the lungs 
and tluar auxiliaries in respiration during life in resisting and 
diminishing the juessurc of the atinosphere, when admitted into 
the cavities of the thorax tlirongh apertures in its parietes. 
1 hat they do possess a considerable ])ovver is beyond a doubt. 
I'ho oppi’ossion of the breathing and the expansion of the lungs 
are in an inverse ratio to one another, and can be regulated by 
adjusting the dim(;nsi()tis of the openings into the cavities of tile 
chest. As the apertures increase in their size, the power of 
expansion of the lungs is diminished, uhile the oppression of 
the breathing is augmented, until at last life is extinguished. 
What quantity of air is sufihiient to produce death as long as all 
the respiratory organs are not restrained, 1 have not ascer¬ 
tained. "Ihe doctrine ol the lung collapsing, while the function 
*)f the opposite one is uninipaire<l, on exposure of its e.xternal 
surface to the atmospln re, taught from lime immemorial in the 
schf)ols, I must now consider as erroneous, and feel somewhat 
surprised that a notion so groundless should have existed for • 
many ages. 

I'rom the fori'going experiments, it appears, 

1. That a lung will not collapse from exposure to the atmo¬ 
sphere as long as respiration is curried on by the opposite one, 
and the auxiliary respiratory ptiwers are not resl.rainod. 

2. That a lung possesses for a time, independently of the 
intluence of the diaphragm and intercostal muscles, if respiration 
is carried on by the opposite lung, a peculiar motive power, the 
source of which 1 do not pret end to explain. 

3. That a sound huig soon regains its full power of e.xpunsion, 
when,the pressure of the exterior air is removed. 

4. That air freely and uninterruptedly admitted into both 
i avities ol‘the chest simultaneously, through tubes of a certain 
cahbnu will not collapse the lungs, if the auxiliary respiratory 
organs aic unrestrained. 

.’). 'I'hat air admitted into both the cavities ol the chest (of a 
mi(l(lle-siy,e<l dog) simultaneously through apertures ol an inch 
and better in length in the intercostal spaces, will not collapse 
tin: lungs, jirovided the animal is allowed unconfined the use ol 
Ills respiratory organs. 

<). That a souml liuig never fills the bag ol the pleura, 

2 K 2 
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If the last physiological inferencti is correct, it is highly inte¬ 
resting in a pathological point of view. It enables ns to explain 
how hydrops thoracis, or that species of it called hydrops 
pleurae, may exist to a certain extent, without being attended 
with any symptoms indicating the presence of the disease, as 
related by numerous medical authors. We can also more satis¬ 
factorily account how the lung so frequently escapes being 
wounded when weapons penetrate the cavity of the thorax ; and 
how the extravasation which follows, if not considerable, pro¬ 
duces but little derangement. It may also have a practical 
utility, for it informs the surgeon that the lung descends to a 
certain point only, so that he need not be afraid wounding it 
should an operation be required below that position. 


Dr. Carson retained open the apertures into the chests of liis 
animals with his fingers; whereas mine were kept open in the 
manner described, which accounts for the difi'ereut results of our 
experiments. Dr. Carson, in his Hssays, does not allude to this 
circumstance, but since my investigations he luis mentioned it. 
When air is admitted into the cavities of the chest, the animal 
requires the aid of all his respiratory powers. 


Article VII. 


On M. Sclnreigfrer^s .Electromagnetic Mitllipliery irith an Account 
of some Kxperirnents made 'luith it. By Prof. Oersted. (Com ¬ 
municated l>y the Author.) 

Immeoiately after the discovery of electromagnetism, 
Prof. Schweigger, of Halle, invented an extremely useful instrti- 
meiit for the purpose of discovering very weak electrical currents 
by means of the magnetic needle. The effect of this multiplier is 
founded upon the equal action which every part of a con<lucting 
wire when it transmits a current exerts upon the magnetic iM3edle. 
W^h'eii a pai^t of this wire is curved as in A B C, fig. 1 (PI. XX), 
so that the two branches A 13 and 13 O are in a vertical plam;, 
and a magnetic needle D E is properly suspended in thci same 
plane, it will be readily conceived that the needle receives an 
impulse double that which it would receive from one only of 
the branches. 7'he impulse given by each branch has also the 
same direction, since it is in fact the same side of the wire 
which in both branches is opposite the needle. The efiect is 
still further increased when the conducting wire makes several 
circumvolutions round the needle, as in fig: 2, and thus an elec- 
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tromagnetic multiplier is formed; fig. 3 represents an apparatus 
according to my construction, which differs, however, from 
M. Schweigger’s in no essential respects. A A, fig. 3, is the foot 
oi the apparatus. C C, C C, are two stands which support a 
frame B B, which has a groove on the edge to receive the mul¬ 
tiplying wire. D D is a stand to support the wire from which 
the magnetic needle is suspended. EE is a metallic wife 
jnssed tightly through a hole made in the upper part of the 
stfuid 1) D. To this metallic wire there is attacheal by a 
little wax a thread of raw silk E F, suspending a double trian- 
gMdar loon of paper, in which the magnetic needle is placed. 
E CJ is a tube which allows the suspension whe a free 
passage, an ’ prevents the multiplying wire from touching it. 
Below the magin tic needle a divided circle is placed to measure 
the <loviat ions. ac multiplying wire is of plated»copper, and a 
cjuarter of a millimetre, or about of an inch in diameter. 
It is imvered with silk tlneacl, which pi*events any communica¬ 
tion iTetween the diirereiit ]>art.s of the multiplying wire ; H and 
.1 are the two ends of tliis win'. The use of this apparatus will 
be understood almost without any explanation. In order to 
nmltiply the elfoct produced by a galvanic arrangement upon the 
needle, it is retpiisite only to effect a communication so as to 
make the nmlMjjlying wire a part of the circuit. The effect of 
a ilisk of copj.fi and of zinc with j urc water as a liquid conduc¬ 
tor, was ( d prrfectly sensible by this apparatus, and 

it is even by its me ins to render those galvanic actions 

sensible, wln. Ii an ! weak to produce a marked effect upon 
the prepared muai..!. ' .)f\i *Vog. When it is required to discover 
an action winch s > extronH'ly weak as to occasion a scarcely 
visible deviaiion, the circihl is interruptixl immediately after it 
lias been completed, out it is iigaiii eJlc ’fed at each time that 
the needle i- at the j)ob.. of terminal ng»the preceding osciF 
lation ; the apparatus may be reinh-r' !•' more sensible by 
putting a small magnet!*-, .icedh- in m I’ -a tbo situation re- 
([uired to diminisli liio force with which i. ' 'ended n(;odle 
tends to prese-rvo its direction. 

VVdien the niultiplier is cmploycil luv moflerately strong elec- 
tromiiguelic action, thicker comiucting wires must .le used. If 
this ])recaution be neglected, the eticct may be diminished 
instead of increased, owing to the imperlection of the conductor. 
M. Seebeck has made some very satisfactory researches on this 
subject, in his memoir on clectromagneti.sm, ]>ul)lished two 
years since in the memoirs of the Berlin Academy. • 

iM. Foggendorf, of Berlin, a distingiiishcd young philosopher, 
constructed an electromagnetic muitiplier very soon alter M. 
Schweigger, and made some striking experiments with it. 
'j'he exjieriments of M. Poggondorf having been cited in a work 
upon cloclromagnetki pliemunena by the celebrated M. Ertnan, 
published soon idler the discovery of these phenomena, were 


X 
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known to several philosophers before those of M. Schv\'eigger, 
which circumstance has given rise to different names for the 
same apparatus. M. Poggendorf has made u very useful appli¬ 
cation of this apparatus by employing it for the purpose of exa¬ 
mining the order of the conductors in the galvanic series. An 
account of his labours, is contained in the German Journal, 
the Isis, for the year 1821. M. Avogadro, in Italy, has used the 
same plan, but without experimenting on so great a number 
of different bodies, his memoir contains some otlier observa¬ 
tions which are worthy of being known. By the indications of' 
the electromagnetic multiplier, he discovered that some metals at 
the first moment of their immersion in concentrated nitric acid, 
produce an effect contrary to that which is observed in a few 
seconds afterwards ; hut this alteration does not occur in dilute 
nitric acid. The metals whicli have exhihit(Hl this property are 
lead and bismuth, lead and tin, iron and bismuth, cobalt and an¬ 
timony. M. Avogadio states, that the first effect which occurs 
in a concentrated acid is similar to that which happens in a 
diluted acid, and that it is afterwards that the contrary effect is 
perceived. I have repeated these experiments with lead and 
bismuth, and 1 have coufirmed them by other means, exce[)ting 
only that I have always had at the end of the experiment with 
concentrated acid, the same effect as that constantly [)roduced 
by the dilute acid. 1 have also found that the bars of hiad and of 
bismuth which have been acted upon by concentrated acid, <gave 
in repeated experiments constantly the same effects as by dilute 
acid, unless fresh surfaces were given to them before they \vv\o 
again immersed in the acid; this renew'.tl of tire surfaces may 
be effected not only by mechanical means, but also by diluted 
nitric acid. It also frequently happened that the bars wliich 
had been in ililuted acid, and wdiich had been only slightly 
wiped, gave at first in the concentrated acid a momentary 
deviation in the same direction as in the diluted acid, very pro¬ 
bably on account of the fluid which remained on their surface ; 
they then gave for some seconds the contrary devialion; that 
is to say, the same as that observed when tlie experiment is 
made with bars well cleaned. At length the deviation became 
such as it would have been, if diluted acid had been employed as a 
fluid conductor. It] is to be remarked that concentrated nitric 
acid acts much more strongly upon bismuth than ujjon lead; 
and, on the contrary, that the diluted acid acts stronuly upon 
the lead, and scarcely at all upon the bismuth. Thus it follows, 
that the lerd acts as,the more positive metal in the dilate aciil, 
but as the negative in the concentrated acid. 

It remains only to explain why the deviation produced by the 
concentrated acid does not continue the same during the wliole 
of the experiment. As J am travelling, I have not time to treat 
of this, or the analogous experiments related by IVl. Avogadro 
thoroughly, but I shall content myself with liaving coiitnhutetl 
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to call the attention of philosophers to this class of experiments 
which are equally interesting as regards the theoiy of solution 
and that of the excitation of the electric current. M. Avogadro 
mentions also that arsenic acts with respect to antimony as a 
positive meta^in concentrated nitric acid.and as a negative in 
dilate acid. This phenomenon appears interesting in relation 
to the chemical eftect of this acid upon the two metals in its 
different degrees of concentration. 

Among the experiments to which the electromagnetic multi¬ 
plier gives rise, it may be stated that by its use, *we may 
show, that when two pieces of the same metal are immersed in 
an acid capable of acting upon them, that which is tirs^t immersed 
acts towards the other us the most positive metal ; this experi¬ 
ment is extremely well performed with two bars of zinc and 
diluted sulphuric or muriatic acid. It would be pxtremely inte¬ 
resting to examine the electromagnetic changes which take 
place during every period of the action of acids and alkalies 
upoii^ht! metals, and nothing affords greater facility for this 
purpose than tlie electromagnetic multiplier. 

ISfo/ice read at the Acaderni/ of' ^^cioncesofsovic new Thermoelectric 

Erperiments made btf At. Lc IJarou Fourier and M. Oersted. 

I have had the honour of exhibiting to this illustrious Aca¬ 
demy the reinavkable experimi nts by which ]M. Seebeck has 
showir that an i lcctrical luirrent may be produced in a circuit 
formed of solid conductors only by disturbing the equilibrium of 
the caloric. Wo are therefore in possession of a new kind of elec¬ 
tric circuits, which may be called thermoelectric circuits, thus 
distinguishing them from galvanic circuits, which may in future 
be denominated hydroelectric. On this subject an interesting 
question arises resjjccting electromagnetism, and which relates 
also to the theory of the motion of heat in solid bodies; the 
tpiestion is to examine wiietlier the thermoelectric effects may 
be increased by the altt;rnate repetition of bars of different mat¬ 
ters, and how' it will be necessary to proceed to obtain the 
sum of tliest? effects, li docs not appear that the author of the 
discovery of the thermoelectric circuit lias as yet directed his 
researches to this point. But ^M. Le Baron Fourit^' and I jigreed 
to examine this question ti^gether experimentally. , 

'file apparatus with which we performed onr first experiments 
is formeil of ihriie bars of bismuth, and three other of antimony, 
alternately sohlered together; so that they form an hexagon, 
and thus constitute a complex thermoelectric circuit, consisting 
of three elements. The bars are about 4*7 inches long, 0‘t) of 
an inch wide, and nearly OTG of an inch thick. We placed this 
I'ircuit upon two supports, in an horizontal position, taking^ 
car 4 ‘ to give to ony of the sides of the hexagon tlie direction of 
the magnetic needle, and we placed a compass as nearly as 
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possible to and beneath this side. By heating one of the soldered 
parts with a taper, we produced a very sensible effect upon the 
needle. By heating two soldered places which were not conti¬ 
guous, the deviation was considerably increased; lastly, when 
the temperature was liaised at the three alternating sol derings, 
a still greater effect was produced. We also employed an 
inverse process, reducing by means of melting ice the temper¬ 
ature of one or more of the solderings of the circuit to the freez¬ 
ing point. It will be readily conceived that in this })rocess the 
solderings which are not cooled are to be considered as heated 
with respect to those that are. This manner of making the 
experiment admits of ascertaining' by dilferent processes the 
requisite comparisons for discovering- the laws of the power 
investigated. 

Employing the action of ice and that of flame at the same 
time ; that is to say, by heating the three solderings which were 
not cooled, we produced a very cozisiderable elfect; the devia¬ 
tion amounted to GO degrees. 

W^e afterwards contiuuetl these experiments with a stronger 
apparatus, composed of 22 bars of bismuth and 22 of antimony, 
much thicker than those of the hexagon, and we satislied our¬ 
selves that each element contributes towards the total eflect. In 
order to make some other experiments, we interrupted the circuit 
in one place, and soldered at the extremities of the separated 
bars, small brass cups which we tilled with mercury, in order to 
have a ready mode of forming a perlect cmnmunication between 
these two points by means of metallic wires. A coj)per ware 
nearly four inches long, and ()'04 thick, was nearly sullicient to 
establish an entire coimnunication ; and twaj similar wires, one 
by the side of the other, effected a most perfect communicati(jn; 
a similar wire, about 4U inches in length, also cllectcd a pretty 
good communication, but a platiua wire, 0'()19G8 ot an inch in 
diameter, and nearly IGinches in length, occasioned s(j imperfect a 
communication tliat the variation amounted to only one ilcgree. 
A slip of paper moistened with a saturated solution of soda, com¬ 
pletely interru])ted the communication. Tiiere was iio chemical 
action ; nor did we observe any sensible ignition aa might hav'e 
been expected in an apparatus capable of j)roducii»g so great an 
electrpmagne,,ic eflect. We may also add, that tlie sum of the 
effect of all the elements of the cojiiplcx electromagnetic circuit, 
is much less than the sum of the isolated eflects, which may be 
produced by employing the sanie elements to form simple 
circuits. 

I shall liovv give a detailed account of the experiments 
referred to in the above communication, accompanied with some 
further observations. 

The bars which w'ere employed iu the following exptuiments 
were parallelepipeds, tlie transverse section of which was sejuare, 
each side being nearly O'G of an inch iu length. 
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Kxper. 1We formed a rectangular circuit abed, fig. 4, 
one-half of which was antimony, and the other of bismuth ; a cd 
and abd soldered together, so that the two contiguous were of 
antimony, and the other two of bismuth. One of the sides was 
nearly four ajid a half inches long, and the other three inches ; 
the circuit was placed horizontally upon stands, with »two of its 
sides in the direction of the magnetic needle, and the compass 
was placed upon one of them. Having left the circuit for a 
lime sufficient to regain the equilibrium of temperature, which 
' might have been disturbed during the placing of it, ice was put 
upon one of the two solderings, a or d, which unite the two hete- 
rog’erieous metals. The compass showed a deviation ,of 22 or 23 
degrees ; the temperature of the air was 57" of Fahr.; at a tem- 
ptirature of 68", the deviation was observed to be 30 degrees. 
We neglected to note the temperature of the ati^jiosphere at the 
commencement of the experiment. We shall, therefore, only 
<‘ompare the results of experiments made at the same period. 

2.—-Another circuit, tig. 5, was formed of the same 
length as the former; but having the opposite sides of the 
same metal, a h and c d being bismuth, and a c and b d of anti¬ 
mony so that the circuit was compt)sed of two thermoelectric ele¬ 
ments rendered active by ice placed upon two opposite angles, 
't his circuit prcjduced a deviation ol‘3U to 31 degrees, under the 


same circumstances in which tlu^ simple circuit produced a 
dt^vialiou of 22 to 23 degrees. The temperature in this circuit 
has its etjuilibrium soon restored, so tliat the thermoelectric 


tffiect appears weaker than it vvoxdtl do w ithoutthis circumstance. 
I'lijH’r. 3.—A circuit A B (J D, tig. (j, the circumference of 


w hich was double that used iu the lirst exporimeut, w as put in 
action by ice placed upon one of the solderings. The deviation 
was only from 13" to 15", umler tlie same circumstances which, 


witli the circuit, fig. 4, gave 22 or 23 degrees. 

J'lipcr. 4.—-Auoliier circuit, fig. 7, was formed, of the same 
hmglh as the preceding, Iniv, it liad four alternations, or four 
thermoelectric elements a b {a being the antimony, and b the 
bismuth). 4ffiis circuit was put in action by placing ice upon 
every other sAldoring. The dm'iation of the needle amounted to 
31-^- degrees, under the same circumstances in which tlie simple 
circuit of eijual length produced a deviation of ^mly 13jto 15 
degrees, hut tlie circuit us(*d in Exper. 2, fig. 5, which lia(3 offiy 
lialf its circumference, and half the number of elements, pro- 


<luc.ed nearly the same ell'ect as that obtained in this experiment. 
34ius it appears, which w'ill bo confirmed in the seqyel, tlia.t the 
ilcviaiiuus of the needle produced hy the thermoelectric circuit 
iuenjaso with tlie number of the elements when the length of the 


circuit remains the same, but that they become weaker in pro¬ 
portion us the length is increased. It is also evident, and it 
will he rendered sjlill more so in the sequel, that these tw'o 
eti'ects balance each other; so that the effect of a circuit is not 
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altered, whfen the length of the circumference increases in the 
same proportion as the number of the elements; or, in other 
words, elements of equal length form circuits which produce 
equal deviations, whatever may be the number of the elements. 
We confirmed these results by comparing the ejects of two, 
three, four, six, thirteen, and twenty-two elements. 

In order to form complex circuits cajjable of producing a 
great effect iipon the magnetic needle, it will be necessary to 
employ very short elementary bars; and to avoid the iiiconve- 
iiieuce which follows from the restoration of the equilibrium of’ 
temperature which happens too rapidly in such small circuits, 
the solderings must be placed alternately in contact with conti¬ 
nued sources of heat and cold, Tliere is still another increase 
of effect in the complex thermoelectric circuit, which is not thus 
limited by the length of the circumference ; but before it is men¬ 
tioned we shall show the relation which exists between the 
different elements of the comjdcx circuit. 

Ex'per.i ).—We examined the etieers of the circuits by aling 
first one, then two, afterwards three, &c. of the solderings 
which were rendered active ; and after several experiments, wo 
found the mean numbers.to be as follow ; In a circuit of three 
elements, the first gave a deviation of 15^°; the first two 2oX° ; 
the three together 31°. In a circuit of four elements, the ice 
placed upon one soldering gave a deviation of 13^-°; upon two 
19°; three 2o° ; four 31^°. In a circuit of six elements, the 
first gave a deviation of 9°; the first two 13 j°; the first tlirce 
the first four 22° ; the first five 2o;5°; the six together 
28 x°. • 

it will be observed that tlie deviation produced by the first 
cooled soldering, is nearly represenlcd by doulde the quotienl 
obtained by dividing the total deviations produccid by the cir¬ 
cuit, when all its elements are put in activity, by the munl>er of 
elements plus one. It is also evident that the other iunnlxns 
nearly approach the value of the simple cpiotient; but still they 
appear to form a decreasing series. VV'e are now alluding to the 
deviations measured by the angles, and not of tlie real extent ol‘ 
the effects. If it were not necessary to regard the different dis¬ 
tances of all the points which act upon each other in the differ¬ 
ent positional of the needle, and even to consider what may be 
the rpciprocal situation more or less oblique of the edg(‘s of tin* 
conductor and of the needle, the effects might be represented 
by the tangents of the deviations. It is, however, remarkal>lc, 
that the experiments whicli we liave made indicate a constant 
relation between the deviations. If such experiments as we 
have hitherto had an opportunity of performing were sust;e}>tib!e 
of greater exactness, consequences interesting to the theory 
would undoubtedly arise from them. 

Kxper. (i.—Thermoelectric action may be rendertjd sensible 
by means of the electromagnetic multiplier. In order to produce 
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this efiect, one of the two pieces of’ metal, </, fig. 8, is combined 
with two pieces of b, the otfior, so that this arrangement consti¬ 
tutes a broken circuit, the two ends of w'hich are of the same 
metal. After having put some ice upon one of the solderings, a 
communicatmn is established between the two pieces b by 
means of the multiplying wire. * 

The effect of this is sensible upon the needle of the instru¬ 
ment, but yet it is very weak ; weaker, for example, than the 
effect of a piece of copper and silver with water as a fluid con¬ 
ductor. '1 he effect is rendered more evident by communicating 
a fresh impulse to the needle, at the end of each return after a 
former impulse. / 

3'he extraordinary weakness of this action is very remarkable. 
We learn from this result that the same thermoelectric elements 
which produce a giH'at elfect upon the magnetic needle of the 
compass, when their comnnaiication is made by a short and 
thick conductor, act but very little oven upon a much more sen- 
si!)ltT"lioedle, wlieii the commuaicatioii is made by a thin con¬ 
ductor of considerable lengtli. A hydroelectric current excited 
by a piece of zinc and silver, w'ith water as a fluid conductor, 
produce's an idfect upon the needle perhaps a hundred times 
grmiter than tliat of the thermoelectric current; nevertheless the 
ctl'cet jjroeiuced by the former upon tlie needle of the compass, 
i veii wlu u tlie communication is uiiule between the elements by 
the best (iondnetors is scarcely si'ii'^ible ; while the eft’ect of the 
latter ujion the compass is not only sensible but considerable. 
All this marks a vary important property of the thermoelectric 
<-.urrent, which indeed might have bt en foreseen by theory, but 
which ex}>erience should confirm ; that is to say, the thermo¬ 
electric cirtMiit contains tlie electric powers in much greater 
(piantity than tlie hydroelectric circuit of ecpial size ; but, on the 
other hand, the intensity offeree in thejtbriner is much weaker 
than in the latfer. Since the first electromagnetic experiments, 
it has been clearly seen tluit the deviation of the needle pro- 
rliiccal by the idcctrical current would he regulated accord¬ 
ing to the f|uantity of electric power, and not by its inten¬ 
sity. 'finis* the considerable deviation which the tlierino- 
electric current produces is an indication of the great quan¬ 
tity of j)ow&r which it contains. As to the iVitensity* it is 
universally acknowledged, that an electric current pervades con- 
iluctors so timcli tlie more reailily as it is more intense : the hydro¬ 
electric current which more easdy pervades tlie wire of the multi¬ 
plier than the ih('nnoelectric current does, must, therefore, be 
more intense, 'fhe much greater quantity of electric power which 
must be admitted to exist in the tlicrmoelectric current, will form 
no objection to this reasoning ; for it is perfectly evident that in 
the case in vvliich a current Aj of intensity etjual to that of an¬ 
other tairreiil V>, but greater iu ipiantity, is presented to a con- 
iluctor sullicieiit to transmit the (luantity of B only ; this 
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conductor must be capable of transmitting a part of the current 
A equal to the current B ; and if we suppose A to possess a 
stronger intensity than B, the transmission of the former will be 
still greater. 

Exper. 7.—We tried the effect of the complex circuit upon 
the needle of the multiplier, and we found it considerably aug¬ 
mented, by increasing the number of the elements of the circuit, 
even in cases in which the number did not increase the eHect 
upon the compass. We obtained this result by experiments 
with (5, U*!, and 22 elements. It appears then that the intensity 
of the power increases in the circuit with the number of the 
elements, which is perfectly conformable to what happens in 
Volta’s pile. The circuit had no sensible eliect upon the com¬ 
pass when the communication was made by the multiplying 
wire. 

Exper. 8.—A platina wire, about 0004 of an inch in diaim;- 
ter, was not ignited by a thermoelectric circuit composed of 
elements, but wdiich was ntwcrtheless enpahh; of causing* tlH^ 
compass to deviate 28 degrees ; yet a hydroelectric circuit pro¬ 
ducing an equal effect upon the compass, was quite suflicienl to 
ignite the same wire. This difference is derived frou the to<» 
weak transmission of the thermoelectric current by 11 h“ plutijia 
wire. During the communication eflected by this wire, the* 
needle of the compass indicated only 2 or 8 degrees of fleviution. 
An iron wire, about O'OOS of an inch in diameter, was no( 
ignited. The communication efl’ected by Ihis wir»? prodmaMl a 
greater deviation than the ]4atina wirt?, but ortly by b degrees. 
We must wait for the current ])roducc<l'by a thernn)eleclric. 
apparatus composed of several hundred elements, before* wt* 
shall be able to ignite a nuTallic wire. 

Exper. 9.—\Ve were uneibhj to protiuce any sensibh^ che¬ 
mical action by the thermot;lectric circuit \ those fluids whi<;h 
have the greatest conducting power resisted its action ; 
for instance, nitric acid, solution of* soda, and many mcitnilic 
solutions. We shall mention only one of these experiments, 
which, frequently rej>eated, appeared to produce some chemical 
effect. We placed a piece of blotting j)aper mo«.steiied with 
solution of sulohate of copper between two perfectly new live 
franc pieces ; Uae jnecaution was taken to put the two pieces in 
contact with the paper oji the sides which had similar irn[)rcs- 
sions, and the thermoelectric current was passed through the 
two pieces of metal and the moistened paper, lu a (piarter of 
an hour sorne parts of the silver were slightly covered with 
copoer. But as this trace of metallic precipitation tlid not resist 
washing accompanied with slight friction, we are disposed to con¬ 
sider this experiment as too questionable. During the time that 
the two pieces of silver with the pajier formed ])urt of the cir¬ 
cuit, not the slightest <dfech was producei^l upon the compass, so 
that this smaU piece of moistened paper may be said to buve 
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entirely interrupted the thermoelectric current. In a state of 
such perfect isolation, no sensible chemical effect could be 
expected. From the slight intensity indicated by the multiplier, 
there is reason to think that it would require an electric circuit 
of many hundred elements to pervade a 'fluid equally well as a 
Volta’s pile formed of four or five elements ; but it is very pro- 
babh; that such an apparatus will produce effects similar to 
those \vhich may be expected from hydroelectric piles, the 
metallic elements of which arc enormously large. 

Erper. 10.—The action of electrical currents upon animal 
bodies is one of the most remarkable which it exerts. The 
thennooicctric circuit excited no sensible taste, vfhen it was 
made to act upon the tongue ; but upon a prepared frog, it pro- 
<luced c/feefs of two slightly (liff'erent metals ; this result evinced 
that the. nerves of a frog are exc-elleut conductor^. 

ijvpcr. 1 1. — /V thermoelectric, circuit tif 13 elements produced 
no (dh.'ct. upon tlu; most, delicate cloclrometcrs ; nor did Volta’s 
condenser unefjui\'ocalIy indicate signs of elcctriiuty in this 
circuit. Hut wo a<'kno\vlcdge that v. i' did nut repeat, this expe- 
rinu'ut so often as itdt-serves. 

I'.xjx-r. hi.—The experinuiiits whiidi we have? rtlated arc sutR- 
cieiit to jU'ove liow \veak tlie thermoelectric current is with rela- 
ti(.ui to the conducting power even of the best conductors. 
Anollier expevinient jiroduccd sioiilar results under other forms. 
’I 1 h' great (.nreuit consisting of a lectangle, the length of which 
\\as nearly fourtimes its width, was placed in such a manner that 
llu' two short, sides were paralh.l to tiic needle of the compass; 
the compass was placed on one of these sides, and the two adja¬ 
cent elements wen; rendered active. After having observed the 
deviation of the ucofUe, a conununication was effected between 
the active parts furthest, from tiie compass by means of a copper 
wire, so that all the activi; jiarts might frtrin a separate circuit. 
.‘After tliis <liminntion of the circumR'rencc of the circuit, the 
needle indicated a stronger action ; this effect would not have 
been very evide nt, if the Iransinission of the thermoelectric cur¬ 
rent were noj; so difficult even in the metal, that a difference of 
])assage of two or three feet could produce so considerable a 
cliaiige ill the effect. It must be observed tjiat the same 
copper wire employed to effect the communication, •when 
some part of the whole circuit was interrupted, would pro¬ 
duce scarcely the same effect as the iniuu diatc junction. When 
the part, of the circuit furthest from the compass w'as ren¬ 
dered activig and a similar communication was tiffected, the 
deviation of the needle diminislicd. How ever, this difficulty 
transmission is unattiuidcd with any thing that ought to occasion 
surprise. For the ('lectricit.y jn a cirmiit <>f conductors, in cou- 
secjiicnce of tlu.'ir contact, must flow in proportion as it acquires 
the intensity re(|ui:>ito to clear the passage in these conductors ; 
therefore this electricity never acquires sufficient intensity to 
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pervade the conductor with facility, but it will constitute a cur¬ 
rent as soon as the circuit does not oppose the obstacle of very 
considerable isolation. It is easy to perceive that the quantity 
of electricity developed by this continual excitation which exists 
in the circuit, ought to be so much the greater as the ejrcuit is a 
more perfect conductor. Thus the thermoelectric circuit sup¬ 
plies an incomparably greater quantity of electricity than any 
other circuit which has as yet been invented. If by other circuits 
water, the acids, and the alkalies, have been successively decom¬ 
posed, it is not beyond the limits of probability, that by iiieans 
of a new circuit, "we shall be abk; to decompose, even the metals, 
and thus complete that great change in chemistry which com¬ 
menced with the pile of Voll a. 


Article VIII. 

Anah/sisoflfic Native Safphalc of h on and Almviaa. 

■ % U. Phillips, PUS. L. and E. &.c. 

Until after J had conqdeted the analysis of this substance, 
I was not aware tliat it had been noticed in any work on mine¬ 
ralogy : I find, however, that it l)as been described in flu; ‘J-ltli 
number, p. 97, of Mr. Sowerby’.s Exotic Mineralogy ; the speci¬ 
men mentioned and figured in this work under the name of sul¬ 
phate of iron and argilla, is stated to be from 13achcrstolln, in 
JSchmolnir. Mr. Sowerby mentions that it seenns to have been 
mistaken for native alum, but he justly observes that it differs 
from alum in containing no alkali, and that the solution yields it 
upon the addition of pptash. 

The salt which 1 subjected to examination originates from tin; 
decomposition of iron pyrites in slat<;-clay. It was j)resented to 
me by Charles Macintosh, Tv<({. and is plentifully nu;t with in 
the slate clay of the. deserted coal mines of Hurk3t and C^impsit', 
which as well known is employed for the double julrpose of pre¬ 
paring alum and sulphate of iron. 

The sulohalki of iron and alumina exists in the state; of soft 
delicate fiores, easily separable from each other ; it is colourless, 
and its lustre is silky, and it rcsemldes asbostus in appearance. 
It is so extremely light that ItX) grains of the crystals occupy a 
spac.e equal ,to that of an ounce and a quarter ofwatcr. Py expd- 
surc to moist air, the iron is converted into peroxide, and the 
crystals become ycllowish-br<»\vn. If is readily soluble in water, 
and the solution, as above s1ale<l, readily yields crystals of alum 
on the addition of the salts of potash or ammonia. By sponta¬ 
neous evaporation, crystals of common sulphate ot iron an; 
obtained, and the sulpliate of alumina remains in solution: this 
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circumstance renders it probable that the salt in question is not 
producible artificially ; but this I have not triedl. Crystals of 
coiumon sulphate of iron are sometimes mixed with it. When 
the usual tests of tlie presence of iron are added to the solution, 
the common evidence of the existence of that metal is obtained; 
prussiate of potash -^ives a very light blue precipitate*, showing 
that the iron is principally in the state of protoxide. 

One hundred grains of this double salt, cleared as much as 
possible from the small fragments of slate-clay, were dissolved 
in distilled water; the solution was filtered, and four grains of 
earthy matter remaining imdissolved, the deficiency was sup¬ 
plied by an equal quantity of the juire salt. The s-alution was 
heated with a little nitric acid to convert the iron into peroxide, 
and nitrate of barytes was added to It as long as precipitation 
ensued; the sul])hale of barytes washed and dri«d amounted to 
Dl'ir) grains, which arc equivalent to 3()'9 of sulphuric acid. 
The slight excess of nitrate of barytes being removed from the 
soluddm by means of sulphuric acid, the solution was decom¬ 
posed by ammonia added in excess, and the peroxide of iron 
and the alumina were of course precipitated together. 

I'he ammouiacal solution was examined in order to discover 
\^hether any mimit<; y)ortion of lime or magn(;sia was contained 
in the salt, but none was detected ; tin; precipitate was boiled 
with a solution cjfsoda to separate- and dissolve the alumina, ancl 
the jioroxide of iron left being washed, dried, and ignited, 
weighed 23 grains ; but the iron exists in tlie state of protoxide; 
and as dd of perenxide consist of ob protoxide and 4 oxygen, 23 
are ecpu\ alcnt to2<)*7 of protoxide, which is of course the quan¬ 
tity contained in 100 grains ol'this double salt. 

The alkaline solution which (Contained the alumina was super¬ 
saturated witli muriatic acid, and the alumina precipitated by 
carlumate cjf soda. When washed and itjnited, it weighed 5*2 
grains, 

1 made an attcmipt to ascertain the quantity of water of crys- 
talli/ation hy direct means, but it failed ; indeed the nature* of 
tlu' salt is such as to render it scarcely practic*able ; for it is, 1 
think, more than cpiesfionable, whethcu- anhydrous sulphate of 
iroii or of alumina can exist; and, at any rate, there is great 
danger either of not expelling the whole of the ua*.er by hyat, or 
of driving off some of the acid with it. 

fTom the experiments above slated, it appears that this salt 
consists of 


Sulpluiric acid. . . 
I'rot.oxide of iron. 

Alumina.. 

Leaving for water 


2()-7 


lt>0*0 
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I repeated these experiments with a fresh quantity of the salt, 
and the results agreed almost precisely with respect to the sul¬ 
phuric acid and oxide of iron, but there was rather less alumina; 
the difference was not, however, sufficient to induce me again to 
repeat the analysis. 

I have ?5tated on a former occasion my reasons for believing, 
that hydrogen = 1, alumina is 27; and this determination is 
strengthened by the results of Sir H. Davy’s experiments stated 
in p. 357. of his Elements, and to which 1 have only lately par¬ 
ticularly adverted. He says that from experiments which he 
** made on the quantity of annnonia re<piired to decompose 
saturated solutions of alumina in acids, it would appear that 
the number representing alumina is about 48, and supposing it 
to consist of one proportion of aluminum, and one of oxytion, 
33 will be the* number representing aluminum.” If, liowever, 
the atom of oxygen be represented by 8 instead of 15, then the 
number for alumina will b(', according to K>ir 11. Davy’s exjieri- 
ments, 25*6'; now this sufficiently approaches 27 to assist in 
deciding the question whether alumina should be represented 
by 27, or by 18, which latter number Dr. Thomson considers to 
be the weight of its atom. 

Representing then sulphuric a<ud by 40, ]irotoxid(; of iron by 
36, alumina by 27, and water by 9, it will appear that the sul¬ 
phate of iron and alumimi in question is composed of 

4 atoms of sulphuric acid .. 40 x 4 — 160 
3 atoms of protoxide of iron 36 x 3 = 108 

1 atom of alumina.... = 27 

25 atoms of water.0 x 25 = 225 

520 

We may then consider the .salt as composed of 

3 atoms of sulj)hate of iron. 76 x 3 = 228 
1 atom of sulphate of alumina.= W 


25 atoms of w ater.— 225 

Weight of the atom.'520 


On this vieV'’ of the subject, the the(>retic composition of th(! 
.salt wall be as follows, which, it will be observed, agrees veiy 
iiearly*^with the analysis : 

Sulphuric acid . . 

Protoxide ofiroji 

Alumina. 

Water. 

Loss 


30-76 

20-76 

.5-10 

43*26 

0*03 


•• lOU-00 
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Or. 

Sulphate of iron.43*84 

Sulphate of alumina. *12*88 

Water.43*28 


100 * 0*0 


Article IX. 

()j/ the Cri/siaUinc Forms oj' Artijicial Salts. 

IJy IT. J. lirooke, fksq. FRS. 

("fo the fiditor of tlie Annals of Vhiloso^ihij 
SIR, 

3'ii I’, iutidductory vnlume to the Scienee of (’rystallography 
on \\nu“h 1 lutve l>i‘('n tor Sf'verul months eu^am«.‘d, havinjr passed 
lhrou;L’;h the [>r<'ss, 1 projxjse now to resume; an e\amiiuitu)ii of 
the crystalline torms ot'the urtiticial salts, a sulijeet wliich has 
l>et;ii hitherto much neeiected, and of which, during the last two 
years, we hava; frequently sjioktai. 

As an i'%idenee ot’the neglect with wliich the crystallograplii- 
<‘al eharacters ot tlie productions of tlie laboratory havt; been 
In all'll, I nvav refer to the recent edition of i)r. Henry’s Che- 
mislrv; and 1 do tliis, not to inqieai'h in the slightest, degree 
the \alne i.>f that work, but meicly to remark, that instances of 
nn|ierfec,t and list less descript ion, s of mysf alline forms an* admit¬ 
ted into volunu s otherwise of great worth. 

The I'rvstalline characters of the artiticial salts will, ifstrictlv 
alliMided to, fieipiently assist tin; researches of the cheini.st. 

An I'xaminat ion oftlie forms, and measmV;ments of the angles 
oftlie ca'\,staHine dejiosits from ins expinimcntal proeessr-s, will 
nmnediatelv inform him wliether his experimmits have proilucetl 
such results as he had anticijiatod, orwhetht;r Ins conqioiinds are 
new and unexpected. I'or tliis purpose, however, the rellcctive 
goniometer must be adiled to his otln’r impli'inents, and he will 
not fail soon to disianu r its vahu; in roti rcnco to his J•»nrsuits. 

Ihit to 1)(‘ provided with the means of ellectually apply'ing 
this instiumeiit, he. must be acipiainted with tlie forms, and 
the measurements of the angles of all the known crystals 
ol'those salts. During the last summer, 1 measured a consider- 
abh' number ol tliese, most ot wlmdi I liave to thaifk you lor 
procuring lor nu', and lor some otlnu’s I am indebted to the 
kindm'ss'’of Mr. 'ft'sehemachcr. Several I also ])repared myself; 
and I shall still feel obliged to you,, or to any of your friends, for 
im-asmable eiystals ofany of these artilicial compounds. 

Acte Series^ vol-. v.* 2 n 
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With a view to render the descriptions of these as simple and 
as practical as possible, it is not my intention to consider them 
niatheiuatically, and in relatitm to the theory of decrements. 
The information the chemist retpiires to be nosssessed of con¬ 
cerning the crystals %t’hich may be formed duriiig his operations, 
is the character oftheir simplest or pihnary forms tlieir cleav¬ 
ages where they can be given; their modified or secondary 
forms ; the angles at which their planes severally incline to each 
other; \^ith occasional notices on their predominating charac¬ 
ters, and on any peculiar habitudes which mtiy bo t>bservcd to* 
belong to particular crystals. 

Descriptions of several of the artificial salts, founded on these 
characters, will form the substance ol’ this and some following 
communications. These will be accompanied by figures wliich 
are not dravvn'with geometrical truth, and ari; intended merely 
as diagrams to whicli the ni<?asurements of the crystals may be 
more conveniently referred, and which will, at the same time, 
convey a general idea of the form of the substance clesciTaed. 


Crystals depositcd front the Oil of Cuhehs. 

Of the chemical nature of the substance of tlies(‘ (ayslaf", 
which I received from Mr. Tosclnanacher, I know nothing. 

The predominating form of the crystals is 
that of an octahedron with a rhombic base, t '!?- *• 

as shown in fi«g. 1, measuring as follows : ■, 


\ \ 
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over plane v . 
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Arsenidte of Potash. 

The primary form of this substance may 
be regarded as a right square prism. 

In the crystals I liavc measured, the 
terminal edges of the prism are replaced, as 
seen in fig, 2, measuring as follows : 

3VI on c 7 1 0*30 1 r/ 

M' on c'5. 

122 


Fi.« 


■i 


o 


c on c .*, 

Tlie predominating form of most of the 


• The nomenclature of fonn.s, ami the letters placed on the crystals, arc tliosc wliicli 
are used in the introductory volume already allmlL-d. to. 










18l23.J Cn/filoUiiie J'orms of' Artijicial Saits. 431 

crystals I liave seen is exhibited in fig. 3, 

\vhere the jilane lAI' is so much less than M ./-- 

as to confer on the crystal an apj^iearaace of } • —-i'] 

the base lieing roctangulaj-, but not square ; H 

thus affording pne of tile numerous instuncos ::: v. j ' 

Avhich nill be found among ci v.stals, of de- - *--- 

Aiation from regularity and symmetry in 

llieir natural forms, by a disproportionate extension of some of 
tlu;ir planes, a character uhicli would frequently lead to an 
inaccurate determination of their forms, if the goniometer were 
not resorted to. I3ut tlu^ goniometer will generally correct the 
erroneous conclusion ilerived fivnu the appearance of* the erys 
fal; as it has done in this instance, by showing tnat Al on r, and 
M' on (■', measure alike, which it is highly improbable thev 
should do if the base of the prism were not squaroi 

V-hlorati’ of' Potash . 

The primary form is an ohlitpie rhomhlc jnism, some of“ tlie 
crystifls being m.iddied as iu (ig. 4. The 
Cleavage is easy jsirallel to the planes AI and Pi.r_ 4^ 

■M', and the eh.'avagc planes are brilliant, . , 

hut the only cr/st.als 1 have aie too thin to '' % 

obtain a chvavage plane [larallel to P. The r» 

measurements are us follows ; , 

PonAl,orAP. .. 103^ 3i‘' \ 11 . i ' 

Al on A!'. 10-1 0 

Pine' . !(;() 13 dull - 

P on e, or c'. 1 JSi 4.> 


Taft rati' of Potash and StulaRorhri/r Safi. 

Tlu! form (h'liyed from cl. avage is a rigid ihuiubic prism. 
'I bis is iiuxlified iu the civstai.. measured, as 
siiowu iu fig. 3. I'i 


P on Al, or M' 

P on f"'. 

,M on Al'. 

j\l i)U \ 

Al'oug'J •••• 


Oi r’ 

• • * • . ' ' 

.. . . J 38 
. . . . 100 

.. .. 1 (>3 


O' 

.'jO 

0 

t) 


'A- ; 


There is a jieciiliarity in all tlu? crystals I 
have seen of this substance which 1 do 
not r(?collectto huM* ohseiat-d iu any olheis. 
'riiey are [iroiluced nearly in hahi's, and 
appear to lia\ e rested or been IbrnuHl on 
planes wliich would have passed through the 
mitldle of the entire crystal. One of these 
natural segments is siiowu in fig. 0. Iu 



* c U H (lull J.’lan ■, Ji; I'd iub t.n only one ol’the crystals out ef several that 1 have 
seen. 








45^ Coi, Bemtfoy*s Asttonomical Observations. [June, 

some of tlieso^ the front half of fig. 5 is the portion produced, 
the plane f being then uppermost. In some of the segments, 
liovvever, there is a slight deviation from this exactness of posi¬ 
tion of the planes J' or h. 

Nitrate oj Soda, 

Tlie primary form is an obtuse rhomboid. 

PonP'. lOG^ IJO' 

’ on P". 73 30 


and there are not any modifications on the crystals measured. 
Some of these are iengtliened into appa¬ 
rently oblique rhoinliic prisms, as sliown by t’i*};.7 

the produced dotted lines in fig. 7, but this ^ 

disproportiomrte extension of some of the ..-'’' \ 

primary planes has been already stated not', ^ y ' ‘n 
to be unfreqiient among crystals. \ \ \ 

I am, dear Sir, yours truly, 

II. J. Bicouk K. \ 



1 have just learned that Mr. Levy has very 
recently takem uj) this subject, and has mea¬ 
sured and determined with a view to publica¬ 
tion, the forms of many of the art ilicial crys¬ 
tals, without being aware of my haiiug previously occuj)h tl 
myself in a similar manner. He has procaeihsl mathematically, 
and will probably still give his results to (he public. ; and tlicic 
can be no doubt that he will confer an additional inlcr(;st Diitlu' 
inquiry. 


Article X. 

Astronomieal Obser eat ions, lKli3. 

By Col. Beaufoy, PBS. 

Biisheif Heath, near Stan more. 

* Liitituileoio 37' 44*3" North. Longitude West in time 1' 20‘t)3". 
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Artici.e XI. 

Analyses of Books. 

An Essay on fingnelic Alf.raetionSy and on the Eaws of Terres¬ 
trial and Electro~]\Tagneiisjn, By Poler Barlow, Associate 

in the Society of Civil l^ngineers, and of the Royal Military 
Academy. Second J'ldition, ntnch enlarged and improved. 

WK have to apologize to Prof. Barlow, and to our readers, for 
otir tardiness in noticing tliis much iinjjrovetl edition of his 
Avork; hut we shall now endeavour to com[)ensate for the delay, 
giving a more com[)lete account of it than various circuna- 
stanccs, which it is unnecessary to particularize, would hare 
pi;rmittcd ns to have done at an (rarlier period. 

The leading ohjcct of this edition, as of the former one, 
altliough a considerahlc })ortion of the woi’k is devoted to elec¬ 
tromagnetism, is the developement of the mathematical princi¬ 
ples of magnetism, and their application to the correction of the 
Itxval attraction of vessels, “ which is of more and more import¬ 
ance,” tlie author remarks, in the jirefaci’, “ as every year is 
h'uding to some lu.w apjilication of‘ iron in the construction and 
ecpiipment of ships of war, and which, if persevered in without 
some modt! of correction, woidil soon render the compass worse 
than useless as a nautical instrument.'’ 

“ It may he '.hserved, ior example,'’ he continues, that 
besides there being at present considessdily more iron ballast 
tlian formerly, tlie water-casks arc now re])Iaccd by iron tanks 
presenting an imimnise attracting surface ; iron knees, sleepers, 
|>lates, and, in sc>me cases, the riders, have been introduced in 
lieu of those i>f timl>er ; the- hempen cables have been put 

hors de serrice by the patent, cables of irf)n,—gun-carriages of 
this metal arc at, this moment, suj'planting those of the usual 
material: the iuu'enious jiatimt capstan of Captain Phillips, 
wliit:h will doi;l)tless socju become generally applied, is [)rinci- 
pally ol iron ; and, although of no considerable mass, is so 
situated as to allect the compass very sensibly ; awd, lastly, it 
seemis probable that even tlm masts arc to be attempted iivthis 
material.” * 

The work is now' (li\ ided into three parts ; t’ue first contain¬ 
ing the greatiT portion of the matter constituting the tormer 
islition, of which some ai'count was givim in the Anntdsy O. iS. 
vol. xvi.p. 21)4—307, with tin- addition of some ('xperiments on 
the local attraction of vi sscls, which, by the favour of the Lords 
ofthc Arlmiralty, tlu* author has been enableil to make on board 
several of his Majesty’s vessels, <md of the results on the same 
sidiject obtained by'a smies of observations in his Majesty’s 
ship Leven, during a voyage to, and survey of, the vyesteru 
c.<)ast of Aliica. Prof. Barlow lias als(j ai>pended to this divB 
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sion of the work, his papers, On the E(fcrl.<t produced in the 
Hates of Cfirono/neters by the Proximitt/of Masses of Iron and 

On I he anomalous magnetic Action of hot Iron between the 
bright and blood-red lleaty” first published in the Phil. Trans, 
for 1821 utid 1822 ; and already noticed in the Anttals. 

After describing the additional experiments and observations 
on the local attraction, which fully confirm his former conclu¬ 
sions, Mr. B. concludes the consideration of that subjec^t in the 
following manner: 

** Such is the present state of this method of correcting the 
local attraction of vessels ; and here 1 must take my leave of the 
subject, on which I have already bestowed much time, and 
Jiave incurred some pecuniary charge in carrying the experi¬ 
ments into execution. T have, I trust, shown very clearly by 
the results reported in the i)receding part of this section, parti¬ 
cularly in those of the Barracouta, that the errors arising from 
the local attraction are of such a nature and amonnti, as to 
require correction. I have also explained a simple methotl by 
which this is ])rop(>sed to be effected ; and I have given testi¬ 
monials of its efficacy, in a case where it was submitted to trial 
<luring a voyage of sixteen months.” 

The second part of this b^ssay contains “ A Theorcfical I/ircs- 
tigafion of the fmtrs ttf Jnduced and I'erreslrial Magitcfism," 
cojisisting of the fi.)Uowing sections : “ 1. Investigation of the 
laws of mag'netism peculiar to iron bodies—Of the hori/.ontal 
needle—Of the (li|)j>ing needle—Oeneral results. II. On tin; 
change of magnetic intensity of a needle as affected by ir(m 
spheres. III. On the magnetic action of Jiars of iron—Supple¬ 
mentary experiments on the action of iron plates. IW Aj)))li- 
cation of the preceding formula*, to the. magnetism of the tenes- 
trial sphere. V. On the situation of the.* terrestrial magnetic 
axis, and on its annual motion.’’ 

l\Ir. Barlow founds the investigation in tlie first section upon 
the folhnving hypothesis, Avhich is a modification of that, jno* 
posed by jMr. Bonnycastle in the Philosophical Magazine, 
vol. Iv. p. 182,440. 

** 1. iMagnetic phenonuma arc: duo to thf! fwistence of two 
fluids in a greater or less tlegrei; of emnbination, and such, that 
the particles of the same fluid repel, and those of an oj)[u>site 
nature attract, ( rich other. 

2. These fluids in iron lujdies exist naturally in a state of 
combination and etpiilibriurn, fill that st:*.t(; is disturbed by some 
exciting caiYse. 

“ 8. But if a l)ody, already magnetic, i. e. mu; in which thc^-o 
fluids are held in a state of separadion, b(; iirought within the 
vicinity of a mass of iron, such as is supposed above, the conccn- 
tral(‘d action ol'ciudi flmd in the magnetized body will act upon 
the latent fluids in the (iinescf'iit body, bv K-p'-lling l.h.osc; of the. 
same, and attracting those oft In* cunfi'ary kind, and tlius impress 
upon the lattf>r a tcm[>orary stale of magnetic action, u high will 
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remain only while the two bodies maintain their respective 
situations. 

“ 4. The quantity of action thus impressed iipgn the iron body 
will de[)end, ///-.s/, u[)on the intensity of the exciting magnet; 
.smatfl/i/, upon the ca[)acity of the quiescent body for magnetism, 
or the (juantity of those fluids contained in it; and, thirdbf, 
iqion the cohesive j)Ower of the inni, which latter quality deter- 
iniiuis the depth to which the exciting magnet is able to disen- 
gagt? the two fluids. 

“ Tile above embraces every case ; viz. of anv niagbet, natn-* 
ral or arfiiicia), developing the magnetism in any given iron 
body ; but in that to which our attention will be, principally 
diiected, namely, the displacement occasioned by the magnetic 
actio)i of the earth on spheres of ii on, we shall find more limited 
in its results, and more susceptible of correct mathematical 
invest i gat ion. 

“ o. In this castg for instance, we may suppose the action to 
take place on every particle of the mass in lines parallel to e'ach 
otlnu', and corresponding witli the. direction of the di[){)ing 
needle ; also that, every ])article is at the same distance from the 
centre of the disturbing force, and consequently that the dis- 
jWacf'nu-Uit in each partitde is equal also ; c^ondit.ions which 
throw great facilities into the analvtical investigation of the 
la.ws fifactum. 

“ (). l'()r tin* sake of iliustratiim, let A BCD, fig. 9 (PI. XX), re¬ 
present a sphere <>!'iron in its nou-nuignetic, or quiescent statti,an(l 
let C AT lie the line in wliich the terrestrial magnetism is exerted 
from a centre of action, Al, whicii is at such a distantm that the 
diaun^ler of the sphere is inc.onsi(U;rable in comparison with it; 
then every particle on its surface, and to a certain distance 
within it, will he acted upf.m by cepud ptiwers, and in directions 
parallel to each ofher; wiierehy tlu' fluids in 1 he (pnescent body, 
before in a state of c(.>ml)inatioii, w'ill be sejiarated in each par¬ 
ticle ; and the two iluids may now, tlicn fore, be conceived to 
form two spherical shells, .A c B (/, A e' B d', whose centre of 
action will lie in f, c', t’neir distance from each other being 
greater or less, aeeording to the circumstances stated in No, 4. 

“ 7. Therefore, in computing the action ofsuch amass of iron 
in its temporary state of magnetism upon a distant particle of 
magnetic. Iluid, we mav redor it to those ccnties ; we sHall also 
assume, that the law of action in this, as in all other bases of 
ctmtral action, is inversely the sipiare of the distance.” 

Tile limits to which we arc necessarily restricted will not 
allow' I'.s to procia'd with our author (Ik; mathehiatical dctluc— 
lion from the foregoing hypothesis ot the laws which he had 
previouslv dra.w n from c.\p».;rime.ut; nor to his comjiutations 
rc.^pecling the hoii/ontal and dipping neoviles ; sullicc it to say, 
that, the appro.xpiiat 1\e agreement, ot tlieir results with actual 
•ihservation, is of a very sati.sfactory nature. We are likewise 
compelled to pass over the second, third, and fourth sections. 
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From the calculations in the fifth section, it appears, that, 
according to the hypothesis, the dip has not an uniform 
increase, but i{i changing now more rapidly than it has ever 
before done since inagnetical observations have been made. Its 
decrease during the la^t five years has been nearly half a degree; 
and if our. principles be correct,” Mr. Barlow continues, it 
ought to decrease nearly the same during the next five years ; a 
short time, therefore, will either confirm or refute the hypothesis 
on which we have founded the preceding computations. Agree¬ 
ably to which we ought to find in 

1828 the variation 24” 29' dip 69° 43' 

1'833 . 24 26 .. 69 21 

“ The dip, therefore, is at present changing more rapidly than 
the variation ; and it wnll continue to decrease with the latt(*r 
for about 260 years, when the longitude of the. magnetic pole 
will be 180°; the variation will, therefore, then be nothing, and 
the dip only .06°, which will be its minimum ; they will’ then 
botli itjcrease together for the next 260 years, when the neetlle 
will have its greatest easterly variation, and will then again return 
tow'ards the north, the variation decreasing, but the di]> still 
increasing, for lb.") years Iong<n’; vi/.. till aliout tlie year 2.") It), 
when the magnetic }»olc will be again on the meridian of laui- 
tlon ; the variation will be y.ero, and the dip beiiig then at it.s 
maximum will amount to 77° 43'.” 


Px liT HI .—On I'j/crtrnnnnj^nc/.is/n. 


This portion of Mr. Barlow’s wank consists ol' three sec;lions, 
the first being a sketch of the jnesemt s1:it<^ 'of llu' science, in 
which, after mentioning the long known faels respecting tin? 
magnetic agency of lightning, and the (larly experiments <d’ 
Ritter, he concisi-lv destnihes the late researches and experi¬ 
ments of Prof. Oersted’ M. Ampere, A1. Arago, Sirl!. Bavy, 


and Mr. Faraday. 


4’he seeoinl section relates to the mathema¬ 


tical laws of electromagnetism. “ In the preceding parts of this 
work,” the anthor observes, “ I have attempted to rcfluce the 

laws of induced magm tism to mathematical ])rincipl*es ;.. 

and as soon as 1 heai’d of IM. Oeisted’s discovery, 1 was dcsiianis 
to establish, on*similar principles, the law of electixnnagnelism ; 
but it wars some time beiore 1 was able to construct an apparatus 
convenient for the purj>ose. ilaving, howevau’, at length effected 
this necessary preliminary to my satisfaction, I proceeded to 
make the course of experiments, and to nudertakc the investiga¬ 
tions whicli form the subject of tlie present section.” 

My first object was to repeat very earefiilly all the experi¬ 
ments of M. (lersted, .^1M. Ampere and Arago, of Sir II. Bavy, 
and Mr. Faraday, with some (jthers suggested by the results 
thus obtained ; and having attentivady considered ail the ]»ecu- 
liarities of action thus dcveloptid, I w’lis led to consider that all 
vhe apparently anomalous effects produced ou a magnetizecl 
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needle, by the action of a galvanic wire, might be explained by 
the admission of one simple principle ; viz. i/mt every particle of 
the galvanic fluid in the conducting tvire acts oi^ eoeru particle 
of the magnetic fluid in a magnetized needle^ with a. force varying 
inversely as the syuarc of the distance ; butdhat the action of the 
particles (f the fluid in the wire is neither to attract rtor to repel 
either poles of a magnetic particle, hut a tangential force which 
has a tendency to place the poles of either fluids at right angles to 
those of the other: whereby a magnetic particle, supposing it under 
the influence of the wire only, would aheays place itself at right 
angles to the line let fall from it perpendicular to the wire, am^ to 
the direction of the icirc itself at that point."' 

“ I prel(^iid not to illusiiate the mechanical principles by 
which sucli an action can he producu.'d ; I propose only to show, 
that il such a force be adinifted, all fhe resulls obtained from the 
reciprocal action of a galvanic wire and a magnetized needle 
may mjt only be explained, but computed, and that the results 
agree numerically with e\j)erimenls.” 

file galvanic instrument emj>Ioyed by iVlr. Jlarlow dffleis 
from Dr. Mare’s caK)i imotor merely in the nuadianical contrivance 
for lowering if into and raising it out of'tlie fluid ; “ that part of 
the apparatus wliich pi'cnliarly ap])crtains to the experiments 
I am about to detail,” he says, “ is represented in tig. 10, 
A D is an up-right >taud, pla<-ed near the poles t)f the battery; 
a h, c (f ai-e Iv.o sla|iles (m stout copper wire, dri\en into tlie 
uprighi, lh»' two (>iids at, b and c jiassing cpnt(' through, as 
shown at C' and Z; and on \vhi< ]i two wires are fastened by spiral 
turns, and witli wlne.li the eommunu ati(m Is made with the 


poll's of the balte.rv ; e f, g h, are two copper wires of the same 
dimension as the staples, eae.h four feet loii'V, having; their ends 
llalteiu'd and dnilevd so as just, to ('nab.Ie them to slide freely 


upon 1 lu^ wiri's tt h, i’ d, ami the vevlii'ul jvire /'//, also four feet 
in l(*nglh, which passes through a. hole in the top of the table 
i''(l II I, and so light as to rendei it pi^rfectly tixi'd. On the 


j)lane of the table, which is two feet in s([uare, (he circk' N Jtl S W 
is described a!)Out. the I'cnti'e o, and thvided into the ])oints of 


tile <-oin[)ass*and smaller di\isious; N S is an inde.v or box 
rulei;, throngb which tlic' w'ire f 'It passes, so that the former nuiy 
1 ) 1 ! turiH'd fri'cly about the latter, and set to auyproposejl azi¬ 
muth. On this rider is placiMl the small compass e', by pieans 
olAvliich llie. devialiou at any given time may be taken; is 
anolbiu' c.oiupass placi'd on tin; top of the support L c', and is 
inti-mled to remain fixed in its jdact*, in order t^ serve us a 
standard for estimating and comparing the ]>owev of the battery 


at diflerent limes.” 

“ I’or l!ie piineipid expi'riments, this apparatus is ])lacod so 
that the jilane of ibf', ve.i'taugle of wir<!s is perpendicular to the 
magiu't.ic. lueridiaDt; because in this pc'sitiou the horizontal 
wires being east and west, they have no effect in defiecting the 
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needle from its direction (at least there is only one exception to 
this, which will be noticed hereafter), and consequently all the 
efiect produced U[>on the needle during the rotation of the index 
in the circle N l^ S W, is due to the vortical w'ire (Uily, except 
so lar as the hori/onta^i wares may increase or diiniiwsh tlie direct¬ 
ive power'of the needle. This, however, in the cases to which 
we shall refer, is veiy inconsiderable.” 

** 13ut in order that we may know precis(;ly what part of the 
change of deviation between one situation of the comj)ass and 
another, is actually due tf> that change ol position, recourse 
must be had to the standard compass, which, always remaining 
fixed in its'position, may be used as a constant indicator of the 
strength of the battery. Btit as the application of this measure 
to computation is involved in principles not atpn'sent explaiiuMl, 
it will be propetr tirst to inform the reader of the means which 
1 employ m the first instance to piescrve an uniformity of action 
during every separate course of experiments. These ^yere as 
ibllc^ :— 

** The vessel which contains the dilute acid, into which the 
plates are immersed, liolds nearly‘20 gallons; and I begin the 
experimcnits w'ith little inrue than 12 gallons ; moreover the 
plates are not, in the first instance, let down to their l<nvc;st 
pijint. The intensify shown by the standard compass after the 
connexion has been nuule some ininiifes, is noted ; and by 
breaking oft'and making the c,onlact, anew, this same inten>ily 
occurs again, the power being always strongc-st wlnm tin; con¬ 
tact is first made ; tin n when liie standard com[)ass returns t<» 
its former bearing, the ()l)seivatiou with the other compass is 
taken ; the contact broken and renewed, and so on as long as 
the battery retains sulKcient power. When this I'liils, the plates 
are low’ered a little more ; the j»'*\ver thus iucifrased, aiul tlui 
observations resumed,.t ill at 'asigth the ])lalt:.s being wln»lly down, 
and the power too weak, recoul•>^e is had tt) a supply of more 
dilute aeid ; by which means a tolerably steady action is kcj)t 
up longer tlian is necessaiy for any series of exq)erimeats of tliis 
kind. Jt will l)e <>])served here, that in tliis case the only use 
made of the standard com})ass is to indicate tin; ‘fia/nv i/tfcji-if i/ 
of (U'tKfUy ami consequently involves no theoretical principle that, 
will be objected to by tluj most scrupidous theorist or ol)server, 
but it, will be sr;en iu subsequent articles that this indicator is 
susceptible of a niore extensive a])[)licatiou.” 

Prof. Barlow having lluis <les<’.ril)ed Jiis nuilliod f)f experi¬ 
menting, no^w protaunls to ex])!ain the princi[)]es of e()nq)utallun, 
and to compare the numerical results thus obtained, witli those 
dcrivetl from experiments. 

According to the hypothesis, if we conceive the wire in the 
first instance to be volical, and the; cumpass placed to tii*' 
north or south of it, and opposite its middle peunt, the centre tii’ 
action will lie in the horizoiital plane, and at liglit angles to the 
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natural liori/ontal direction of the needle. The latter, therefore 
(which, for simplicity sake, we shall at present consider as inde¬ 
finitely short with regard to the distance), will, at either of those 
points, 1)0 acted upon by two rectangular forces ; viz. the gal¬ 
vanic force id an east and west directio*n, and which we may 
tlenote by /, and the natural tnagnelic or directive force rn ; 
<-()nse{j[uently, ac^cortling to the principle of forces, the resultant 
will be expre^setl by (J’- ~\- yy/' ) aiul the angl(Mvhich it makes 
with the natural direction of tlit^ n(;edle, being called A, we 
shall havt; 

tan. A — .. (1) 

Ilcm e the magnetic f orce hci)ig constant, the. tangent of the 
needle's dccialion at the. >n*rfh or sonlli trill he a correct nieasnre 
of '(he galctinic fioic er.’' 

“ \V e have thus a prin<-iplo by means of which we may verify 
a i,)art at. least of our theory by t;\periments. I’or example ; 
simre by the sujijio.sition iiwry juirficie of the. galvanic vertical 
wire acts inversely as the sqisare ')f its rlistance from a given 
point, we ought to find a determined ri'latiou between the tan¬ 
gent ofde\iation and the lengtli oi'the wire; orthe lengthofthe 
wire remaining eon.^ant, lietweeii the tangent of de\ iation and 
th(.‘ distancig provided always that the intensity of file battery 
remain constant 

“ 'file apj'aratus aheadv explanu'd I'urnishcs us witli the o]»por- 
tunilv rd'making luiihtliea' eomparison.s. Ihu’ by means of the. 
sliding ho! )'/,(jntal nals, the vertical conducting j)arf of tl)e wire 
inav be, shortened in an instant ; and, in tl»e secoiul case, it is 
only necessary to slide up the compass to differi nt distances, 
which may likewise be done so cpiickly, that it will not be neces¬ 
sary e\ ('ll to ha\ (; recourse to tlu^ standard c.c.uijiass. ’ 

“ It is fortunate uNo that t’le calcul-i'.ion here alluded to is of 
f’lc simpli st. bind. i'er (h'ooiiog the lengtii c.f tlie wire by 2 /, 
and tlu' distance of the compass by (/; assuming also ,r as any 
\ariablc length, the corresponding elementary action at tins 

di'.tance \m\ 1 be ttitd the sum of these actions will be 


./ 


— -- — arc. tan. 

iC -I- .»■- (I 


^vhich \'ani.'')ies when vaii'shcs; and ulnch, th'eix'toro, when 

>> / 

.1 = I, and tb.c two li'Ugths are included, bi coines arc. tan.-, 

cons('(piently it demote i lie tlcviation, as \ve hav'e done above, 
by A, we ought to hud this force vary inversely as tan. A, or 

cot. A arc. tan. = a constant quantity. 

t (I I! / 

“ i'.e follow ing are a few out of numerous c\perimenls of 
this kind which f have made, and which have been all found 
e«pialiy satislactory. ^ 
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Analifses of Books. 

** Experiments to determine the Magnetic Deviation caused hy a 
galvanic vertical Wire at different Distances. Length of ver^ 
tical Wire 3G Inches. 


Deviation by Distance of the 
standard com- other compass 
pass. from the wire. 

INfcan * obscr- 
ed deviation 

Ualucof r arc. 
d 
t 

— tan. — = A. 
d 

|( Constant pro¬ 
duct. A cot. A 

25'" 0' 

12 inch. 



18-772 

100S80 

Ditto 

8 

t 11 

15 

34-100 

171432 

Ditto 

() 

If) 

30 

47-712 

1(.)10()2 

Ditto 

4 

2f) 

30 

77-500 

154440 





Mean 

164728 


** When it is considered that tliese obscrvaf ions were made on 
a connass needle only one inch in length, and that the divisions 
extenced only to quarter points, it is impossible to expect a 
closer approximation. Idle needle and card, however, being 
delicately suspended, and the latter very distinctly divided, 1 
could depend upon my observations to the nearest degree ; for 
by means of a strong magnifying [unver 1 could always bisect 
and trisect the quarter points without any very sensible error.” 

jVIr. Barlow next giviis some experitnenis tu delennine ihe.inag- 
nr/ic deviation eaased by a veriieal galraiiic vice; the length 
being varied, bat the distance cni^fdiit/i/ nine inches ; and luiving 
thus far verified liis hypotlu sis by exjx rime’nl, lie jirocceds to 
the consideration of the deviation in difi'erent azimuths ; but as 
the limits to wliicli we are confim'd will not allow us to follow 
him, we must tenninato our notice of tlie se(!tion with some of 
his concluding remarks. 

“ My r(;sults,” he says, “ arc necessarily only approximate ; 
because I have throughout supposed the needle indtifinitely 
short in conqiavison with the distance and length of the wire ; 
but by tills means I havi^ rcaidered the subject perfectly intelli¬ 
gible to every one; whereas had 1 taken the actual case of the 
reciprocal action of (wery jiartiele of the fluid in the wire upon 
every particle in the needle, and luid been able to complete the 
investigation, it could only have been understood by a few 
mathematiciuns; at the same time the minute corrections thus 
introduced would not have been ajiprciciable in the compaiis<m 
of the results with exjiei iments ; tlu'se lattm* being netaissarily 
both liable to small irrtigularitie.s, and diflicult to observe.” 

It w'ill have been noticed that I have only atteuiipted to 
illustrate the nature of the action w hich has ])lace lietw'cen agal- 

“ “ Tli£tt is, the mean of two ol;servations at eaih station of the compass ; the contact 
being c.liange£\, 'J'he same is to be um!ersti»oil of the deviation witii the stamlard toiii» 
pass.” 
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vanic wire and the compass, and not tliat of one galvanic wire 
on another. What modification the hypothesis may require to 
explain the latter class of phenomena, will be examined here- 
afier. I have hitlierto supposed only one species of action in 
tlie galvanic wire, but it is highly probable that it is compound, 
and that while the north end of the needle is car;-ied in one 
direction by the action we have supposed, the south end is car¬ 
ried in an opposite direction ; not merely as a consequence of 
the first force, but by a distinct power. This will not, however, 
in any respect, uH'ect our investigation; because both forces 

lead to similar results.1 am well aware of the difficulty of 

conceiving the metdianlcal princljiles by which such a tangen- 
lial force, us is liere assumtal, can operate; but, on the other 
hand, it must, 1 think, be conceded, that the simj)le power of 
attraction is equally ^liliicidt to conceive, and that we admit it, 
not from having any idea of the modus operundi, but because we 
find tliat it leads to ri‘5>ults that are consistent with actual ob.ser- 
vaticifis ; and I have endeavoured to show, in the preceding 
pag«.-s, that the force we have assumed is admissible upon pre;- 
clsely the, same ground.” 

3’he third section of this part contains a course of tdectromag- 
netic experiments, “ due to the r>ovcral ingenious philosophers 
who hav(; interested themselves in this pursuit;” and in which 
i\lr. Harlow endeavours ‘‘ to show their mutual dependencies 
on each other, and their general ugreemeni, and particular con¬ 
nection with the mathematical iheoiy advanced in the second 
section.” 

fhese arc succeeded by adileiula ti) Sect. 12 and 13, Part T. 

()n tlu: Alagiietic Mifects of Iron Masts on the Compass,” 
which terminate this valuable work, and from which it appears, 
that the; contem])latetl employment of liollovv iron masts in ships 
of war, in lieu of those at ]n'eseut in the service, will he })roduct- 
ivo of no <list urbanc(‘. on the compass, lYnder any circumstances, 
but what may readily bo corrected by the method Mr. Barlow 
has proposed. 


Article XII. 

Proceediui^s of Philosophicul Societies. • 

UOVAL SOCn.l'Y. 

Aprini. —On the Application of the Liquids produced by the 
Condensation of Gases as iMeciiaiiical Agents. By Sii II. 

Davy, Bart. PUS. ... . ^ 

It is well known that the elasticity ot vapours ui contact with 
the liquids from wliich they‘arc produced at high temperatures, 
increases in a niucli higher ratio than the arithmetical progies- 
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sion of the temperatures ; but the ^^reat liberation of latent heat 
by compression, auil its absorption liy expansion, seem t(j i (!nder 
the ineclianical application of tlnan at temperatures jiieatly 
elevated abovc’the l)oiiiin^’ points (»f ti)e respective liquids of 
doubtful economy. Ko cioubt, however, in this respect, observed 
the President, can be'entertained of tliosc vopoitrs which can 
only be produced under higli pressures, and at common temper¬ 
atures. To illustrate this subject, Sir 1 iumpliiy descri’oed lln? 
results of some experiments on tin; increase ol’ clastic force in 
the vaj)Oui;s of several of the c;>ndensed <^'ases ; one of them, 
that of liquid sulphuretted hydroij:;en, wliieh exerts a pressure 
of 14 atmospheres at 13°, becomes equal in pressure to 17 aLmo- 
splieres at 4v'°. 

Amon« 4 ‘ other expi'riuumts descril;cd iu this eommuuieation, 
W'ore some in which the author iiud liquelietl prussic j^as and 
sulphurous acid gas, by coniiuing them with a [jortioii of etlier 
in glass tubes over mercurv, and then raising the eti»er in 
vapour: — as this vapour condensed, the litpiehed gas nisumed 
its aeriform state, and cohl was produced. 

Sir Humphry concluded with some remarks on the juxibable 
applications in tlio arts of the condensed gases ; among which, 
besides their employment as mechanical agents, la- snggestc<t 
those of impregnating water with laigo quantities of carbonic 
acid and other gases, without the aid of mecJinuieal pressurt?; 
and the ready production of cold, in consequence ol'thc raj)idity 
with wlv.eh they evaporate. 

At this mt eting a paper was also read, (3n tlie Tempcralme, 
at considerable iJeptbs, ofl’resli-w atcr bakes, williin the 'l'io[)ics. 
By (hq>t. lidward Sabine, I-TIS. in a letter to the l^resideut. 

Sir II. Davy liad re<pie.sted (,'apt. Sabine, while engagevl in 
his late observations in the troj)ieal regions, to make some expe- 
riments on the tenqjerature of dee|) lakes, with a ^jew of obtain¬ 
ing facts in illustration that interesting olijcsct ol‘ iiu^uiry, the 
temperature of the interior of the eartit ; jio opportunity ofuisti- 
tuting such rcjsearclies hurl, however, occurred to Jiiju, but in* 
had made one cxperimeiit on tlie subjecd, in a part (»f the Carib- 
])ean Sea, whicli, from its confined sitin.tion, nearly i^;sembled a 
lake; and this experiment he procee<icd to desciilx-, from tlu; 
original memorjyulums <4‘ it. 

At thp period t)f tliis experiment, (hq)t. Sabine was on boanl 
one of hi/5 Majesty’s vessels, in hit. 20° dO^ iV. and long. 00' 
W.; between the Caym.ins, and (Jape St. Antonio, iii the Islaml 
of Cuba, The weather was fine, wnth light airs, and the sea not 
swelling in a g,>eat ds-gree. To the bottom of ii line of above 
1200 fathoms, a strong iron cylinder was fastened, the top 5)f 
which screwed down upon leather in ordc rlopreventtljc entrimcc* 
of the water, by the compression of wiiich in the e.ylinder llu; 
temperature might be raised : witliin tlie cylinder was a Six’s 
self-registering tlienuometer, prevented, by mCans of springs 
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fi’oiu coming into immediate contact witli its side^^. Above this 
closed cylinder was lastcned another, full of perforations, to 
allow the water IVec passage through it, ami likewise furnished 
with a ihennouieter. 'fhe line was let out in twoniy-five minutes; 
and, by the lowt'st estimation, KKK) I'athoins, or GOOU feet, was 
the perj)endi(!ular depth to which the cylinders descended : it 
was drawn back in llltv-three minutes, when, ovvingHo the cir¬ 
cumstance that the top of the closed cylinder had not been 
screwed down sulliciently upon the leather, lire sea w'as found 
to have entered it.; in this, the thermomcti r marked ^^‘id 

that in the perforated cylinder dd'o'^ ; the temperature of the* 
surface of the sea was iVom 82'’ to + 8;k’, so that the dilference 
of its temperature there, and at the depth above»iuentioned, 
umuiintial to + 37°. 

(’apt. Sabine inferred from this rt'sult, that at a depth little 
exceedi’.ig that at which tln^ expeiiment wasonade, the si;a- 
water w(.uld be lound to have attained its great(‘St density, sup- 
])osing‘ that point to la', as in fresh-water, a tew degrees above 
tile fret'zing’ ])oint. 1 ie lerminateil the communiiration by some 
remarks on an experinu nt made by Peron, the result of which, 
us I’ar as it was satisfactory, agreed with his own. 

At this meeting, likewise, the reading was commenced of 
A C'ontinuation of Prof, lluckland’s Account of the Pones dis¬ 
covered in CJaves in various J^arts ofl'ingland. 

April 21.— An Account of Experiments made to determine 
the Length ol'llu^ Invai iahle Pendulum at various l^laces on the 
South iXmerican Station. Py Cape. Pasil Hall, I'llS. in a letter 
to ('apt. Kater, PlvS. 

The places at whii-h (.'apt. Hall had ascertained the Length of 
an Invariabh! penJuluiii belonging'to the Poard ol’l.ongitude, as 
ilctailed in this paper, were the following : The voleanic island 
of Abingdon, one ofllie (iallaiiagos ; the sea-port of Sau P!as on 
the cajast Ilf Mexico ; and Uio de .laneiu) on the coast of Ihazil. 
He stated, aiming various other eircmnstances, that he ha<l 
unsuccessfully endeavoured to simplilV Capt. hater's method of 
tleteriniiiation ; and he intimated that he purposed to make some 
exp('rinu‘nls on the actual ellccts ol heat upon the pendulum, 
imlejiemleiUly ol all theoretical coiisuh ralious. 

Aluy 1.—On tlie k'xiiansiou by Heat of Gjises in various 
States of Condensation and Uarefaction, being an Appejuli.x to 
u former paper on the Apjilic.ation ol the Oases, condenj5ed into 
Liipiids, as ^lochanical Agents. Py Sir H. Davy, Bart. PUS. 

The experiments ol iNl.M. (jray-ljussac ami Haltoii have^ 


jirevalled with regard to the respective aeriform bodies at difter- 


shown, that the gases expand equally lor equaU*ncremenis q 
heat, at all temperatures between 32° and 212°; but the lh*esi 
dent was not aware that any direct experiments had been insti 
liitid with the vi<!w of determining whether the same lav 
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ent clcgTecs of density ; and had, therefore, been induced to 
tiitike some researches on the siil)ject. A portion of atmospheric 
air was heated in a glass tube from 32° to 212°, and the space 
which it therf occupied accurately marked ; the experiment 
being made with air, confined by the pressure jof 31) and 65 
inches of ^mercury, it was found to occupy the same space as 
the air under common i)ressure ; the same result was obtained 
when the air was six times condensed, and also when it was 
once, twice, thrice, and fifteen limes raretied. 

, At this' meeting, the reading of Prof. Buckland’s paper, whicii * 
had been begun on the 17th of April, as above stated, was 
resumed and concluded. 

Mr. Buckland had mentioned, at the end of his former paper 
that another cave, similar to the one he had examined at Kirkdale, 
had been discoveKjd at Kirby Moorside, and that it had been 
closed up by thb proprietor C. Diinconibe, liscp until some (pia- 
lified person should be present to inspect it in its undisturiicd 
state. The author went into Vorkshire to t xamine it, lasf July, 
in company with Sir II. Davy and Mr. Waiburt(jn ; and though 
it contained not a single bone, yet its circumstances with resjnict 
to diluvial sediment and stalagmite were precisely analogous to 
those of the cave at Kirkdale, and fully confirmed his account 
of, and reasoning upon them. The second part of this paper 
related to a fissure of postdiluvian r)rigin in Dum'.ombe f^ark, 
the existence of wliit'h had not been known to Mi‘. Duncoinbe 
until the author’s late visit. It lies open, like a pit-fall (i)ar- 
tially concealed by bushes), across the top .of a limtistone hill on 
the west side of the valley of the Uye ; its direction is o])Ii(jue, 
and it has several ledges, at diflercnt depths, aiid various irn gu- 
lar lateral openings. It contains neither mud nor pebbles, but 
upon the ledges lay the dislocated skeletons of vurious animals 
that had recently fallen in and ptiri.shed ; comjjiising those f)f 
dogs, sheep, deer, goats‘, and iiogs, &.c. They were not imbed¬ 
ded in loam or covered with stalactite ; the lames did not adluirc^ 
to the tongue ; retained much of their animal mattc.T ; an<i w'oic; 
evidently much more recent than those found in the cave at 
Kirkdale. » 

From the circumstances of this fissure and its contents. Prof, 
Buckland proeveded to illustrjite tlie origin (*f the asseml)lag('s 
of bonos in the Plymouth and other fissures and caves conmuMcd 
with them. The number of such fissures which are met with, 
filled with diliivian detritus, he observed, evinces that open fis¬ 
sures must have been more numerous iu the antediluvian state 
of the earth fclmn at present; and as it is the habit of graminivo¬ 
rous animals to be constantly traversing the ground, in all direc¬ 
tions, in the act of cropjnug their food, they would often be 
liable to fall into them, and actually do so iu Derbyshire, and tlie 
limestone districts of fSoiith Wales; while carnivorous animals 
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would, from their different habits, be less exposed to such acci¬ 
dents ; and this circumstance afiords a probable reason why the 
bones of the latter are less abundant in fissures thdn those of the 
former class of animals. 

In the third' section of this communication, Mr. ]luckland 
described the caves discovered at Plymouth in 1822, referring 
to Mr. Whidbey’s account already before the Society (and 
reported in the A.nnal8 for Alarch, p. 233—235): the Plymouth 
caves consisted of fissures traversing the rock in all directions, 
some vertical, some oblicpie; and the reason why several of them 
appeared at first to Mr. Whidboy to have had no communication 
with the surface, was, that they were first opened at their lower 
extremity, where they ended in a cul de sac, and traversed the 
rock so obliquely as not to reacii the surface, but at a distance 
from the working fae.e of tlio cjuai ry. A cave ‘discovered at 
Wirkswortli, in Derbyshire in Dec. 1822, containing the entire 
skeleton.of a rhinoceros, nud the bones and horns, &c. of deer, 
and .another at I^avilaiui, near Swansea, containing bones of the 
elephant, rhinoct ros, bear, liyiena, wolf, o\, htusc, and a human 
female skeleton, with various indications of human habitation, 
were likewise described ; and the paper concluded with an exa¬ 
mination of several hyj>otheses by which the phenomena of the 
various assemblages of animal remains adverted to, might be 
explained, showing, that i.lic only satisfactory manner of 
uccoimtiug for the presence of the mud and pebbles, is to attri¬ 
bute them to diluvial origin ; and that with regard to the bones, 
they must be divided into five classes. 

1. 3'hose of cavuivorous animals that retired spontaneously to 
the caves to (lit; during successive generations in tlie period 
immediately preceding the deluge, as iu the case of the beaiV 
bones in the caves td’ (Jermany. 

2. Tlie remains of animals that were dragged in as food by 
beasts of prey during the same ])eriod, as in the case of the 
various remains in the cave at Kirkdale. 

3.3'he remains ofaninials that fell into and perished in the open 
fissures and caves comu'cled with tluun in the period preceding 
the deluge, as lu tlie ease, of the bones at IMymouth and Gib¬ 
raltar. - * 

4. The remains of animals liiat were wasln^d in together 

the mud and pebbles at the deluge, as iii the case ol tlie eftlire 
skeleton of a rhinoceros, nea ; \V irks worth. 

5. The remains of animals thvit have entered cav^erns or fallen 
into open fissures since the period of the deluge, as rtfTlie case 
of the liumaii bones in l.he ojieu cave at Paviland, and the bones 
of dogs, deer, lt<.c. in the open fissure at. Duneombe Park. 

jl/«y 8.—At this meeting;. Prof. (.)ersted attended, and was 
admitted a foreign member of the ISociel.y ; and he was jnstly 
complimented by the •President on his brilliant discovery ot the 

Acic Series, voi.. v. 2 u 
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magnetic efFects of electricity, for which the Society had already 
awarded him the Copleyan medal. 

The reading of Prof. Bucklaiid's Account of Bones disco¬ 
vered in Caves and Fissures in various Parts of tlie Continent, 
was compienced. 

May 15.—At this meeting, the reading of Prof. Buckland’a 
paoer was resumed and concluded. 

Mr. Buckland examined the caverns alluded to in the summer 
of 1B22', and found that all their characters and phenomena con¬ 
firmed his former conclusions respecting them and the English 
caves ; they all contain either diluvian mud, or diluvian sand 
and pebbles, covered with one coat of stalagmite only; the bones 
are imbedded in the mud, vf;c. and are oi’ten united with it by th(^ 
infiltration of stalagmite, into an osseous bicccia, resembling 
that of Gibraltar and the coasts o(‘ the Mediterranean. The 
caverns are in limestone rocks of different ages and formations, 
and all their circumstances concur to show that the bevies they 
contain had existed in them previously to the inundation by 
which the mud and pebbles were introduced. 

The cave at Schar^feld, in Hanover, on the west border of 
the Hartz Forest, is in magnesian limestone analogous to that of 
Sunderland, being the first tioetz limestone of Werner ; it is 
situated at the elevation of 500 feet above the level of the near¬ 
est river, and it consists of one large chamber, with numerous 
smaller lateral connexions. Its floor of stalagmite has been 
much broken up by visitors in seurcli of bones and teeth of bears 
and Iiyuiiias, but principally of bears. The lower cavities and 
under vaultings of this cavern have been'wliolly filled up with a 
mass of mud, pebbles, and bones, in which artifieial excavations 
have been made for the purpose of extracting the bones, and it 
is only in these artificiid cavities that any bones or teeth are 
found adhering to the sides or roof. In one of the smaller cavi¬ 
ties, Prof. Buckland found the fractured head of a bear imbedded 
in mud, and having a large pebble lodged in the cavity of the 
skull. 

The Baumanns cave situated on the nortii-^ast side of the 
Hartz, near Elbingrode, is so called from a minor, who, in 1070, 
went into k in search of ore, and having wandered ahemt in it 
thrtje days and nighl.s, came out, so exhausted, that he almost 
imiftediately expired. It is in transition limestone, and is ele¬ 
vated about loo feet above tlic river Bode, and as tliat river 
could not rise ten feet without inundating the adjacent village of 
KubelafiTlI tlie mud, &c. which the cave contains could not have 
been depo.sited by the floods of the river. This cavern contains 
a great quantity of large pebbles. The bones in it are partly 
inibedded in loose sand and mud, and partly united with the 
large pebbles into a solid breccia. Those in the breccia have' 
been much broken, and some of them ci'ushed to pieces (as if 
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in a mortar) by the movement of the heavy pebbles to which the 
crushed fruj^mcnt still adheres united by stalagmite. The bones 
that lie in mud and sand in the same vault have rtot been thus 
broken. Over the whole there is a crust of stalagnnite, like that 
in the other caverns. * 


1 he general aspect and state of the bones ir. all these caverns, 
and the cir<'uinstances attending them, are very similar to those 
the author iiad observed in cavernous fissures at Plymouth. 

. 1 he cavc-s in branconia are situated in an elevateds tract of 


land whicii forms one ot the central water-iit'.acJs of Europe, near 
the sources ot the Mayu iind TVaab, and between the towns of 
Nureuberg, iJanmth, and Bamberg. 'I'hey are in a be*d of lime- 
si ont; locally caileil iuihlen kalk (hole limestone), being a variety 
ot tlie .!ura Jimestoue, or younger alpine limestone of the Con- 


tnuait. 


# 


'1 his district is lull of caverns, many of which are crowded 
with hopes (principally ot bears), while othiu’s are wliolly desti¬ 
tute ot them ; l.)ut in all, there is an accumulation of diluvial 


sediment eovered for the most |'/.irt\vilh a single crust of stalag¬ 
mite. 'fliose seh eted for descuiptioii are the caves of Forster’s 
Hole, Kabanslein, Zahulocdi, (tailenrcuth, and Kiihloch. The 


author lias attended purtieuluriy to the evidences of diluvial 
action witiiin them all, and tinds that in c'ach case the mud and 


pebbles v. ere ;;upoi induced upon thf* bones of animals which had 
tlletl ami become aceumulatod in their dens in tiie antediluvian 


pi'iiod v.lien \si!d beasts iiiind/ited tlicse coiuiirios. Forster’s 
11 ole is most remaiba.bio for the beantv of its stalagmite and 
roof. In babenstem, t!ie imnes and mud hav^e been but little 


ilisturbed. i'rom Zalmloeli they hav(> been extracted for centu¬ 
ries, and ustal under tlie name ot' bones of the; iicorne, or fossil 
unicorn, for imag,inary medical virtues. In this cave there is a 
block of stone winch is polished, a])j)ar(‘nti.y by friction from the 
skin and paws of the antcdiliu ian !»ears. At (jaiUmrenth, there 
is an accumulation of bonv breccia bO feet deep or more, as the 
bottom has not yet bcmi penetrated ; and in Kiihloch, so great 
a mass rif blue.k vudmal eariliwith bones disjiersed through it, 
that, allowing*two cubic feet of matter I’or the exuviic of each 
individual, this singli; <'u\c must contain the reinaips ot at least 
2olJ() hears, a nuiub'.'r wliicdi may hu% e been supplied in lUOO 
yt;ars by a mortality of two and a iudf [)er annum. ‘The caA^^e in 
which this singular mass is tound was probably the lowest part 
of a large ami connected series ot caverns inhabited by bears, 
and inl(j which, during successive generations, thd»»e<*animals 
vetivoii to die. d'hc animal niatltu' covers the entire tlcor to the 


depth of about six feet, which, being multiplied by the length 
and breadth of the cave, shows the total ijuantity to be not less 
than bbUO cubic, leet; the bones and teeth dispersed through 
this dust are much decayed, and readily ciuinlde into the same 
dark umber-co'lmucd powder as that which forms tlie greater 

O II o 

I i /w A 
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part of the matrix in which they are imbedded. In this cave 
there is no stalagmite, neither are there any pebbles ; its animal 
earth also is 'peculior, but the author points out in its situation 
and circumstances sufficient causes to account for these appa¬ 
rent anomalies. ' • 

Professor Buckland concluded this communication with some 
general remarks on the caves in (h'rmany, among which were 
the following : 1. The present entrances to them were not their 
original openings, but are only truncated portions of their lowey 
branches laid open by diluvial denudation ; 2. The diluvium they 
contain is either loam, sand, or j)ebbles, but more commonly a 
mixture of all three, through which tlie bones lie interspersed, 
and the whole mass has tiiten been indurated into an osseous 
breccia, like that of Gibraltar, o. The loam has not been pro¬ 
duced by the decay of the llesh or bones, or of the rock in vvhicdi 
the cave exists, but it agrees, in chemical constitutic/u, with 
that of the diluvial beds of the adjacent countiy. 4. The num¬ 
ber of caves in which any bones at all are found, is compara¬ 
tively very small, but w here they occur it is usually in enormous 
quantities. 5. livery circumstance tends to evince, that the mud, 
pebbles, &c- w’ere washed in Ijy the deluge upon the bom-s 
already existing in the caves : if, on tlie contrary, all the hom's 
had been drifted in by the diluviau w aters, they w ould be found 
dispersed in small quantities only, and in numerous caves. 
6. There is only one superUcial crust of stalagmite in any of tlic 
caves, and no alternations of mud, pebliies, and hones, but 
simply one confused mass coveretl by a single crust of stalag¬ 
mite. 7. The identity of the period in w'hich the animals lived 
whose remains occur in caves, tissuius, and diluvial gravel or 
loam, is shown by the agreement of the species of animals 
whose remains they contain; since it appears that the extinct 
hyatina, bear, elephant, and rhinoceros, occur, vvitii many <ither 
animals, in diluvial gravel l>eds, as well as in caves; while the 
extinct tiger is found, together with the I’emains of horses, oxen, 
deer, Sec. in fissures and caverns, as well as in superfieial beds 
of diluvial gravel. The period also in which the animals lived, 
whose remains are found in the Ineccia of Gihvalfar, is shown to 
be the same/is that in wliich the hyienas inhabited tin; den at 
Kirkdale, and the bears the caves of Germany, viz. that imme¬ 
diately preceding the deluge. 8. The author concludes that the 
inundation which destroyed these animals w'as transient ami 
universal; that it also covered the highest mountains ; and tliat 
it took pi»ae at a period which cannot have exceeded a few 
thousand years ago. To these are mldedsome iiiqiortaiit exam¬ 
ples of the effect of the diluviau waters in the excavation of 
valleys, and of the accumulations of diluvial gravel in ih itain, 
and in other parts of the world. 

At this meeting, the reading of the following paper was also 
colQnieuced, and the completion of it postponed to anotlier 
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meo.ting :—An Account of a Magnetic Balance, and of some 
Experiments on Magnetism recently made with it. By William 
Snow 1 lurris, Esq. Communicated by the Presid’ent. 

In consequence of the approaching' festival, the Society then 
adjourned ovcf one Thursday, to meet again on the 29tji of May. 

I-INNKAN SOCIETY. 

April —Bcmiarks on a Minute Luminous Insect frequently 
observed in the course of a voyage to India. By Major-Gen. 
llardwicke, FLS. &c. 

this insect, to whitdi tlie author would not venture to give a 
name, is tlnce lines in length, ])y one and a half in width; is 
oblong, ovate, depresseil, and so thin as to be semitransparent: 
it consists of nine segments, which are all provided with hairy 
tufts, ajjparently legs ; the first segment contains the head and 
the thorax. After bc.'ing taken up from the sea, it remained 
luminoi^; for an liour, in a bucket of salt-water; and, for some 
minutes, in the hand. Some of the small cancri are luminous, 
as well as some of the oiilsci; Gen. Ilaidvvicke considers that 
the insc('t above described approaches more to the former genus 
tlian to the latter one. 

At this met'ling, the reading of the following paper w'as com¬ 
menced :—('omnumtary on the second Part of the Hortus 
IMalaharicus. By Francis llaiuilLuii, Ml), Sec. 

On April In, and Alajj (), the reading of Dr. Hamilton’s 
paper was continued. 


G i;OI.f)(HCAL SOCIETY. 

l\r<nj ‘2.—A paper was ix^ad, on the (ieology of Upper Canada, 

A notice was ixsid, on the Discovery of a large Fossil Elephant’s 
Tusk, near (diaimouth, Dorse t. By II. T. de la Bcche, Esq. 
MGS. 

A paper was read, entitl(Ml, Ohs('rvations on the Genus 
A<-tinocanKix.” By J.S. Miller, Ivsq, AI.S. 

A papen* was r(;af!, on the Bedenmites of’the Chalk and alluvial 
Strata of Norfolk aiul Suffolk, vith iShjtioos on their Localities, 
and ac»a)mpanying Fossils. By Richard Taylor, Fsq, 

!\Lat/ lb‘.—A memoir was read, on the Geology* of Southern 
Poml)rokeshire, from the observations of SI. T. tie la B^che, 
b^sq. FRS. I'T.S. MGS. and tlie Uev. W. D. Conyheare, ERS. 
MGS. ike. Drawn u}) and communicated by the fonner. 

This memoir is accompanied by a map, and extensive sections 
t)f the coast. The constituent formatioius occurriug*uiT;his dis¬ 
trict are as follows, bcginiiing ivith the lowtuiiiost: 1. Trap. 
2. Grcywacke. 3. Old red sandstone, 4. Carboniferous lime¬ 
stone. 5. Coal measures. 
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[June, 


• Article XIII. 

SCIENTiriC INTe£l 1(; ENUE, AND NOTICES f)l- SU1UE<'TS 
CONNECTED WITH SCIENCE. 

I. Acliou of Phosphoru,'! and Water, 

It is H'ell known that vvlicii phosphorus is kept in water, the stickS| 
although at first transparent, are covered with a white opaque crust, 
which eventually becomes of a reddish-yellow colour. 

Wishing to determine the nature of this change and the circum¬ 
stances by which it is accelerated or retarded, I placed translucent 
sticks of phospliorus in two vials nearly filled with distilled water. One 
of the vials was exposed to day-light, and occasionally to the direct 
rays of the sun* In a few hours, that side of the cylinder of phospho¬ 
rus which was exposed to the light became opaque, and the water 
acquired a peculiar smell. On putting litmus paper into the ^vater, it 
became of a red colour, indicatiiigthe presence of an acid, and which 
W'as probably the phosjdiorous acid, or a mixture of that and the phos¬ 
phoric : this I did not determine. 1 now added some of the water to 
solution of nitrate of silver, and another portion to solution of proto¬ 
nitrate of mercury ; in both’ cases, a dark-coI<mred precipitate.' wa.s 
formed, which is a well-knmvn chnractcrisiic of the presenrre of plu)f>- 
phuretted hydrogen, liy exposure to air, the solution lo.ses its power 
of giving a dark-coloured ]irecipitate with silver and mercury, owing 
partly to the evaporation of the phosphuretted hydrogen, and proba¬ 
bly more to its conversion into phosphoric acid and \vater by absorbing 
oxygen. After nearly a month hael elapsed, I examined the pieces <jf 
phosphorus which had been excluded from the a'ction of the light; the 
water in which they had been immersed as slightly acid, and gave indi¬ 
cations of the presence of phosplmretted hydrogen in a slight degree; 
the action, however, which had taken jjiace v.as so trifling that the 
transparency of tlie phosphorus was scarcely at all diminished. 

From this statement, it is evident, that phosj)horus has the pow'cr of 
decomposing water; that oxide of pliospliorus is first formed, and 
eventually phosphorous or phosphoric acid; and that the hydrogen of 
the water forms phosphuretted hydrogen, with a portion of the phos¬ 
phorus ; and, lastly, that these effects are much act;eleraled b}' the 
action of light.— Edit. 

» II. Phosphate of Uranium. 

In*the Annah for January Ia.st, I gave an anah sin of the green nra- 
nite from Cornwall, and I stated my reasons fur suj)pos:fig that the 
uranite from Autun, which has the sanje crystalline form as tlic 
Cornish,also a phosphate of uranium. Mr. Hcnland liaving had 
Ihe kindness to present me with some of the Frencli uranite, I subjected 
it to examination, and found, as I had supposed, that it i.s a pliosphate. 
Joseph Came, Fs<|. of Jliviere, ha.s also he(?n so good as to supply 
me with a new variety of the uranite from Cornwall ; this, in.stead of 
being crystallized in square plates, and of a green colour, is composed 
of fibres radiating from a centre ; this I also subhiiited to exaniimition, 
andifound it to be similar to the specimens above alluded to — Edit. 
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III. On f he Question as to the Existence of Mctnllk Veins in the Transition 
JAmcsloue fif' Plymouth. the Rev. Richard Hennali. 

(To the Kditor of tlv.- AuvaU of Ph'dosopinj.) 

("itthirl, yiiiiiioiith., May 13 , 1823 . 

T have been prevented by illness and other circumstances from 
iiltendin*^ so early as I wished to your note annexed to niy letter, on 
the suhJccL of nicidtiic x'cins in the PI ’/month limestone^ inserted in the 
28tli number of the Annals of Vialosiyphy. 

I l)ave railed on I’.dimnui Moss at ('at-Down this day, not with a 
view' to remove any doul)t:: on the subject existinj^ in my own mind, 
for there were none, so m.uch as to satisfy j'our correspondent on the 
point in (piestion. in answer to my inquiries, he said, tliat he bad 
worked in^ the lime-quarries at Cat-Down and the neighbourhood 
iq^wards of K) y(?ars, and had nevt'r observed any mineral whatever, or 
tjuartz, in mas.s in any of them. He recollects, howevHir, selling some 
time ago to a dealer in Pi 3 miouth, a few specimens from the lime, and, 
among them, one or two from the vieinit}' of Tavistock; but that the 
latter w'cre totally different frotn any thing we had in our quarries. 

I Iiave also asked several other quarrymen, some of whom have been 
so employed for VI or \5 j’ears, ivhether they ever met with, in their 
workings, any veins of any of the metals, or quartz in quantity among 
the limestone of Plymouth? To which they have invariably ansxoered^ 
\n, and seemed to wonder at my as/iinp; si.ch a e/uesfion, as at a thing 
never heard of. 

1 shall feel obliged, therefori', by your ins«?rting the above, not only 
for tin* purpose of satisiyiiig your correspondent, but because it may 
also be not unace<‘ptable to your numerous readers in general. 

1 remain, Sir, your obedient servant, 

Richakd IIexnah. 


Artici.k XIV. ’ 

NEW SCIENTIFIC BOOKS. 


ruF^r.vuivn Kin Piinj.icATiox. 


Mr. E. W, Brayley, Jun. is preparing a work on The Natural 
History of Meteorites, or of those remarkable masses'of iron and of 



duetion, allowing that the worship of them was widely prevalent in 
ionm r ages, and that it still continues in certain Pagan C 4 jjK;’itrics; and 
an Apjie: ulix of Tables, I’ve. In 1 vol. i2mo. illustrated by Plates and 
Diagrams. 

i\Ir. ,J. F. Daniell has in the press a volume of Meteorological 

Essays. ’ . . , r,- . . 

Mr. Patrick S^mic^is preparing a w’oik on British Song Birds, to be 

illustrated with 15 coloured Engravings. 
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A New Edition of Dr. Gordon’s Forensic Medicine, which will con¬ 
tain an accession of much valuable matter. 

Another Edition also of Mr. T. Peckston’s work on Gas-Elfjhting 
will shortly appear, and will contain several alterations, and consider¬ 
able additions. , ^ 

Mr. T. J'redgold is about to publish an Essay on the Principles and 
Practice of Heating by Steam. 

Illustrations of the Mode of maintaining Health, curing Diseases, 
and protracting I.ongcvity, by Dr. Forster, will shortly be published. 

In the press. Practical llemarks on Fractures at tlio upper Part of 
the Tliigh, and particularly Fractures within the t’apsular Ligament, 
by Mr, Earle. 

Mr. K. Meikleham has in the press, A Practical 'freatise on the 
various iMethods of heating Buildings by titeain, Hot Air, Stove.s, and 
open Fires. 

JUST r!'ll!.!SIlF!). 

0 

Medical Jurisprudence, comprehending iMedical, Chemical, Anato¬ 
mical, and Surgical Investigations applicable to I'orensic J-’racpce; tor 
the Instruction and Guidance of Coroners, ^TIi^gi.^trates, Barristers, and 
Medical Witnes,ses, \^'ith u copious Appendix of Statutes, (hises, and 
Decisions. By John Ayrton I'arl.s, iNID. FKS. FLvS. and John Fon- 
blanquc. Esq. Barrister-at-I.aw, 3 Vols. 8v(j. 1/. 13.!.’. 

The (jcography and History of America and the West Indies; cxlii- 
biting a correct Account of the Discovery, Settiement, and I’logrcss, 
of the various Kingdoms, States, and Provinces t)f the Western I lemi- 
sphere, to the Year lb!2‘i. Illustrated by siweral coloured Maps, 
Charts, and Views. Svo. IS.v. 

An Exposition of the Priiuhples of Pathology, and of the Treatment 
of Diseases. By Daniel Priiig, MD. 8vo. IPv. Boards. 

Elements ofPharmacjs and of the Chemical History of tin; Materia 
Medica. By Samuel Frederic Gray, Leeturei' on the Materia Mcdica, 
&c. Svo. JO.V. Boards. 


AltTICJ.E XV. 

Nl'AV' IWTEVrs. 

P. Chell, of Earle’.s-court, Kensington, .Middlc.scv, engineer, for 
certain improvements on machinery for di’awing, roving, and .sjrinning 
liemp^ flax, and waste silk.— h'eh. JS. 

A. Applegath, of Dukc-strecl, Stain ford-street, Blackfriar.s, Surrc}'^, 
printer, f<jr certain improvements in jn-inting machines.—Feb. 18. 

T. Bury, of Salford, Manchester, dyer, for improvements in dyeing 
or producR^^a permanent nankeen colour on cotton, wool, skein-yarn, 
and certain other articles.—Feb. 18. 

F. Deakin, of Bininngliam, swi)rd-maker, for imjn'oveincnts in piano¬ 
fortes, and t)ther stringed instruments.—Feb. 18. 

W. Churcb, of Nelson-square, Surrey, geiitlcmau, for au improved 
apparatus for printing, to he used by type, block, or plate printers.— 
Feb. 18. 
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METEOROLOGICAL 

V 

TABLE. 


ISTJ. 

Bakometf.u. 
.’ind. Max. j Min. 

Thermometer. 
Max. < Min. 

Evap. 

• 

Rain. 

J ' ^ 

Daniell’s hyg. 
at noon. 

41 h Mon. 

1 



• 


■ 

April 1 S 

W 30-1610-86 

66 

46 




2S 

A 

W 10:K> I0*s6 

56 

3.0 

__ 

02 


3 

W ilO .001.0-54 

52 

44 

— 

15 


4N 

Wilt)-5-1 ly-is 

54 

43 

— 

22 


5'N 

t 

W!l0‘l.‘) 10'18 

55 

30 

— 

35 


(),N 

WjlO-83 10-2.0 

47 

40 

— 

18 


1 

7\ 

N il.O'OS 10'83 

53 

30 


07 


S N 

k;2o .08, io'.o3 

51 

38 

— 


ON 

E 3<) 21 2.0 .03 

56 

31 




10' 

E 30-31 3011 

5.J 

10 

— 



1'! 

E ';;50-30 30 1 8 

56 

25 

•81 



1N 

E 30-2S .‘50-13 

46 

30 

— 



13!N 

E 30-13 30-21 

50 

■;o ' 




14 

E: 30-45 30-22 

52 

30 




15 Var. aO -l6',3O-C?0 

56 

35 




16 ' 

W 30 2.0 30-10 

56 

46 

— 

02 


17iN 

W 30-JO|2.0-75 

64 

40 

— 



KSjN 

W 20-75|l0 ()O 

55 

33 

— 

— 


i.o;n 

W 30 Oi |20'62 

50 I 

2S* 

— 

05 


1*0! N 

W 30-07'30 (11 

50 I 

3.5 

— 



11 S 

\V 30 01 '1.0-93 

50 i 

18 . 

•82 



111 

E 1.0-.03'20'54 

()'0 

3.0 

— 



131 

K 1.065'20'40 

60 

42 

— 

24 


14!]5l 

E i.o-.o.o 1.0-e)5 

55 

30 

— 



15,S 

W l.O’O.O 1.0-84 

r - ^ 

5:j 

44 


03 


i6;s 

Esb-io'io-Sd 

53 

36 


48 

• 

17 

E . 30-28 30-10 

54 

27 

— 


• 

IS 

W 30-35 30-28 

55 j 

34 

— 



lOlN 

E 30-53^30-35 

(>0 

30 

— 



3o;S 

k 30 - 53 . 30 - 4.9 

! 1 

65 

30 

•72 




1 

!30-53ll9-l8 

66 

27 

2-35 

1-81. 


The ohsorviitions in o;vch line of 

the table 

apply to 

a period of twenty-four hours. 

hcKinninir at 9 

A. M. nn tlie *la 3 " indicated in the first column. 

A dash denotes Urnt 

the result is includctlin Uie next following observation. 
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Mr, Howard's Meteorological Journal, [June, 1823 


RE3IARKS. 


•t'ourth Montn. —1. Fine. 2, Cloudy: windy, S. .Morning line: rain in tlic 
ereniog. 4, 5. Rainy, 6. Cloudy. 7. Showery. 8. Cloudy. t)—11. Mue. 

18, 13, Cloudy, 14. Cloudy: a few drops of rain. 15, 16. Cloudy. 17. Fine. 

18. Fine; a shower of hail about noon. 19. Fine: a shower of hail about four, p.ni. 

20. Fine: wind cold. 21, 22. Fine. 23. Cloudy. 24, 25. Fine. 26. Rainy. 

27. Fine. 28, White frost in tlic morning. 29. Fine. oO. White frost, with fog in 
the morning. 


RESULTS. 

Winds; N, 1 ; NE, 7 ; E, 5; SE, 2 ; SM", t; W,2; NW, 8 ; V.ir. 1. 


Barometer: Mean height 

For the month......... 29-983 inclics. 

For the lunar period, ending die 3d...; 29*961 

For 14 days, ending the 8th (moon south). 29*900 

For 13 days, ending the 21st (moon north)..‘JO*! 10 

Thermometer: Mean heiglit 

For the month..... 4.5*48.1° 

For the lunar period... •*2*266 

For 31 1 Jays, the sun in A ries. 45*096 • 

<• 

Evaporation.^. 2*35 in. 

Rain... 1-Sl 


Laboratory^ Strafford^ Fifth Mouthy 24, 1823. 


R. HO\J'ARIl. 
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THE END. 
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